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SMALLER MAMMALS OF NORTH AMERICA 


By Bowarn W. Nrisow 


Carer, 


© iit Sever 


With ihetrations ia color from pamtings by Lents Agassiz Fuertes: 


This series of animal dregraplies and nutural-color portraits tsa counterpart 
of the series decling with the Larger North American Mammals, published in the 


Vewrmber, ford, Natioxat Groarartic MAGAZINE, 


Fugether they desertbe and 


itustrate the wast thteresting and characteristic types of North America’s mane- 
mal fe. Phe ovthor of these infinate insights into animal waivers, Mr, E. IV. 
Nelson, for forty years the friend and student of the people of the wild, brings 
fo Greiearine readers a néfresting picture of them habits. ther frets, and their 
ereronment. Fifer his siudied then from northernmost Aleska to southernmost 
Mesico, The paintings are by Mro Louis Agassiz Fuertes, whose work is ations 
revered wath eathystoann by Ghoowarnie readers everwhere, and the dlustra- 
tions of the animal tracks by our foremast American authority, Ernest Thompson 


Sota, 


N THAT part of North Amernea 
lve north of Mexico more than 
1,400 species and geographic Taos 

of mimmals are known ta exist. Cif 
these hy far the greater namber, both of 


species aril individuals, fall inte the class. 


of ammiller mammals, 

Some of the most chiracteristic types 
which appear to have originated in North 
Amerva are the mountain- beavers, 
pocket-gophers, kanguroo-rats, pocket- 
mice, wowl-raots, white-forted mice, 
mtiskrats, skunks, and ring-tailed cats. 

Tn Siberia and Earcpe live close coun- 
terpaurts of our northern weasels, minks, 
martes, feld = mice, lemmings, north- 
erm hates, cornices, matmoets, moles, and 
others; and .on our southern border the 
imachiio and the hoe-nosed skunk intro- 
ime a fait tinge Of a strange fama 
from Sonth America. 


FURRY FRIENDS AND ENEMIES 


The omuskrits, minks, martens, and 
skunks for many years have yielded an 
enormous anmaal return from ther furs: 
the syutrrels and rabbits afford sport arn 
i lirge supply of excellent flesh for fied ; 
the prairie-dogs and seme of the ground- 
eyuirrels existing in enorme tmombers 
have beer excessively destructive to 
crops; and others, tke the porcupine and 
the armadillo, have_attracted particular 
ittention beans of their strate char- 
actertstics, 

The smaller manimals live everywhere, 
From the tropical end of Florida to the 
uttermost lands of the frozen North, anv 
from the seashore to the lintt of wereti- 
tion on the high mountains. The heav- 
jest forests, open tneadows, rugged moun- 
tain stops, athe barrens, ond sun- 
scorched desert plas all have ther small 
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At one Lime the griy y aquirrel wes ac ali. 
unt as ta make ritmeretes infoads cmt the cern 
and Wheat crops of oor ploneera, In Ohio. a 
litirwired vears apo, there wos a law ronquiring 
each free white man to deliver too squirrel 
scalps every year of buy: a pret alty of $4 ‘To 
day the uray equirre! tiecds legal probection te 
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This i strikingly illestrated in the case 
of those troe rodents; the pocket-pophers, 
which appre vith Terie Compe kiony ary 
the surface of the Fround so gente thal 
they took the unoecnpHed territory tele 
the surface, where they dive ws Hiner 
amd tunnel from place te place m search 
of edible roots, with-an occasional stealthy 
exctraion olienve erotutntl to seize some of 
the food available there. 

Another excellent illastration js dur: 
nrhed. by the moles, which, Icaynig thi 
nimerons clodely related species—the 
sirews—to fecl tpon tmsects 
eround, have dreeended and, hie the 
pocke engi hers, live in tunnels which they 
toake in the purrstiil of tarthworms ard 
insects below the surface; like the -go- 
phers, they, 


oy 9 
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ton, make occasiotial exctr- 
sjons above eri ound nm Search at 

The tink and the miskat, 3 represcnt- 
ing othe carmiveres antl to , tia 
rivals for ther food supply on bend nnd 
live Levomne amphibiows, being as much 
at hone in the water os on shore, one 
Faeeehit ne on heh ond Besh and the other on 
a hae athe Veet ttion, Le ridin forms. af the 
squirrel tribe are hetivy- Does anil Vive 
in tiuderrround burrows, while othe 
more slender and graceful peties make 
these homes 1 the tree-tops, 


food, 





. DEP ARTISOR POR EVERY SEG 


Another anember of this group, the flv 
ing-squitrel, leas cle veloped wn extension 
nf the skin wniting the snd hind 
lez, 50 it my Hide freely from tree to 
: gone still further, 


Front 





tree. [The fete Hi c! 
ancl the «kin ling. ther lengthened 
front and hind limbs and long finger 


haves forms broad wings which lend 
them powers of flight:scarcely equaled by 
those of bires, 

The gophers, pocket-mice, chipmunks, 
and others are provided with little check 
pouches tH the skin an each side of the 
mouth, in which they may carry food 
home to their store-rooms and other hid- 
ng places, 

"The hares have de weloped long legs for 
ronnie on open plains, ind) the weasels 
have lore, slender bodies ancl an exceed 
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ig yuickness which enables then to fal 
ive vree im its 
hurrows and among crevices in tie rocks 

The hiry coat of the tote is short and 
‘Iver, that of 
out in strong, sharp 
the arnacho 1 -phic- 
rent | ArTIOr 
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The front teet af acjuirtels and ninst 
other rodents slender and wsec 
deliness a5 hands m manipulaten 
wine this of the laaedeer ore ah 


Ay i Tha 
henvily clawed and stronply muscled 
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the purpose of digene up thei a, 
| i Ore ay | C4 ys 
Phe tals of many species are yaried 


ptt Lorn to Serve sphe in| Vir poise s, The 
ln tred tals of tree-squirreds hove a 
pinme-lke character, Which adds much to 
these attractive animals 


the benuty of 
Phe Jere (aitls cil thu Lone ruts “pil 








the PLETE ture serye as balances for 
their bodies during long leaps, ‘The ver- 
Heally flattened to of the muskrat and 
the hroad horizontally fattened 1 il of 
the Leaver are useful as toddera. Per- 
Naps te caiiest of a is the naked pre 
hensile tail of the oposeum, which coils 
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their varied modes of life, exch so fara 


boastible in some spectal place of its own 
Phe effect of the pressure of envirat- 


nid competition, upon the variays 

[ proumnads | V revlon cctald 
net be better shown than by the kangen 
Lustrudm, That continent 
‘tiped bey manus 
mammals, aoe of 
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boreal lives in the 
become borrowers atid live in dens under 


ground bke-some of our native mts anil 


ree. 
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hy the environment to which it has heen 
subjected during the ages: The larger 
effects evidenced by profound modifien- 
tions in the anatomy are the result of 
continued pressure extending far back in 
toe. The far more nomerons, modern, 
aul superficial changes known to natu- 
ralists as wecgrapilite variations are every- 
where in evidence. 

By the collection of great series of 
specitiens in North Attericn anil else- 
where m the world it has been proved 
that it is common for a single species of 
tHaminal ta avcupy a yrrent aren, inclui- 


ing such diverse climatic comdlitions as 


humid forested districts sear the sea- 
level, sections of ard desert pilav “inn 
the anterior, ond Ingh rugged mountain 
slopes, In each area of differing condi- 
tints it is ordinarily fourid that tepresen- 
tatives of m species, under Certain con- 
ditiens, vary from those in other oreas 
rimiity in shades of color and in peropecit'= 
tons. 


CMWBAPAY ANT Cnet 


In arid areas the colors are usually ilis- 
tinetly puler aml griver, in the humid 
districts they are darker and browwer. 
Other conditions also effect these changes 
dong members of thir same spectes, as 
i¢ Shown in some of the most aru and 
desert plains of the southwestern United 
States, where mamenals living sarong 
dark-colored lava beds are darker than 
these found, sometimes within a few 
Tols, on paler adjoining soil, Cornplete 
isolation under the same climatic and 
other -conilitions sometimes produces 
tmarked changes, as 1 well Ulnstrated by 
the difference between the Abert and 
Kaibab squirrels ow the twa sides of the 
Grand Canyon in Arion (see page 448). 

The different forms af a species oc- 
cupying areas uniler yatving conditions 
are commonly. termed ye ographic races. 
They gre imperceptibly into one an- 
other along the border between their 
ranges, step by step with the gradations 
of the climatic and other.conditions which 
have produced their differences. 


ANIMAL CHEMISTS CILANOE STARCID INTO 
WATE 


Ove of the moasatestriking modifications 
of mammahan economy by environment: 
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is that shown in many small mammals of 


our southwestern desert region and ad- 


jneent parts of Mexieo, in whielt sich 
species as the kangaroo-rats, pocket-mice, 


prairiedogs, and others are able to exist 


under the mest ard) condrtions. without 
drinking. The liquid necessary for sup- 
plying their | Teedily nerds is obtarer! 
through chemical action in their digestive 
tracts, whereby some of the starchy parts 
of their fond are changed into water. 
Over considerable areas jn the. water- 
less deserts an the peninsula of Lower 


California periods of from three to five 


years sometimes pass without a crop of 
rain fallmg, Tn these areas the small 
desert nminmals numed above, as well as 
wood+riits, white-footed mice, cotton- 
tails, and jack-ralbits, are numerous anil 
sitcess fil iy pass these dry periods with- 
cut incanvertience. The absohite inde 
wcrience of water of these animals has 
een demonstrated in southern Califonin 
in the ease of pocket-mice kept far 
months: in septivity in a box and fed 
aolely thoroughly dried seeds with- 
ent shate showing the slightest sign of 
iiscomiort. 

Our*smmall mummals may be roughly 
classified! by their food habits inte three 
rrisein a Rodents, of puawing ani- 
tals: carnivores, or flesh enters, and. in- 
sectiyores, OF insect caters. 


EXAWERS MOST SUALEROLS Ui! MAM ALALS 


The rodents vastly outnumber all other 
tiamimuals and are typihed by the squrr- 
rele, rate, aru! mice; their food is mainly 
vegttalile matter, but many of them eat 
insects and meat whenever available. 
The carnivores, includmg such species as 
the weasel, mink, and marten, are nvainly 
flesh caters, preying largely wpon roclerts; 
tut they also eat itsects and. fruits ai 
many kinds, ‘The. insectiveres include 
the moles and shrews, which, with all the 
hats found within ear limits, are almost 
exclusively caters Of worms and insects, 

While rodents primarily feed on vege 
table matter, it is surprising te note the 
large number of species among them 
which commonty feed on insects and have 
strong carnivorous propensities, This ts 
not so much the case with such larger 
rodents as the beaver, porcupine, anil 
woodchnck, but moet of the smaller kinds, 
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A MILLENNIAL SCENE] A BARBIT-HOUND AND A VOUNG EBADBIT ENXJOVING EACH 
OTHER s ScTreTy : 


Here the caucru recoreas ao tricmiship tlmoat aa ema rholde-os that which ow fm mark the 
Assoctoticn of the bon and the lamin the toa) days of the world’s histary 


from squirrels to mice, have been found 
to be confirmed flesh eaters. 

The destruction of the ¢ges and young 
of birds, both on the ground ‘and in the 
trees, by these pmimals must buwve a far- 
reaching effect in reducing the number 
of insectivortous and other ‘smmll birds. 
Some small rodents, as the grasshopper- 
mice, Sulisist mamly ipa insects asd 
flesh. 

The naturalist who sets traps for small 
rodents im held or forest ts oanstantly 
annoyed by finding trapped annals partly 
devoured by ther fellows, When mice 
or tats are contined together in cages and 
provided with an abundance of vegetable 
fond, it t © common expericnce to ‘firiel 
that the stronger kill and cat the wenker 
oes, antl in a short time only a single 
survivor rembins. These cannilultstic 
traits are stronely developed in ihe com 
mon house rat, which ts notaries for 
its Sivagery toward others of its kimil 


CARES OF CUNCL AN THATS FRIGMCITY 


To gcertain extent the ferocity: af 
iuminols appears to increase in propar- 
tion to a decrease in theip size, The 
stiller members of the weasel family — 
the weasels—are relatively far more ac- 
tive and bloodthirsty than the minis, mar- 
tens, ond other larger members of the 
ETOifp. 

li the coririen weasel -sttorticl Lie: Il 
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creased to the balk of mn. mvouttam-liee 
aul retam its natere al plivsical prow- 
ess, Th woul) be tiany tives more danger- 
ous than any existing carnivore and the 
Jevastations: it would cemnnt would the 
ray apoal Lire [Ewer the tiny msect-cotug 
shrews are endowed with a fiérce and ne- 
pressive apirtt scarcely equated among 
aireer aninils 

Rowlents and insectivarods mammals 
are without effective weapons of offense 
Or detense aeninet the birds aod beasts 
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waa mare the daw was a ver Hatineated and embarrassed anirmal, the skunk having enioved 
its natural weapon with owerpowerme odariferons cect. 
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One can but marvel at the wise pre- 
science with which northern roxlente 
gather their winter stores and hide them 
WY safe from the weather wi Secret 
places in hollow trees, old jogs, crevices 
among the rocks, of i nent storage cham- 
bers dug for the purpose a Ajoining nnider- 
grou “burrows. The sizé.oT the stores 
andl the tireless industry of these [rttle 
hishandmen in gathering them ny 
well serve as examples worthy of emuln- 
tion by some of their Jouaerut seascbhirae 
The seeds gathered are freed f 
the grasses eid herls are dred as ha ty. 
and roots are carefully cleaned before 
being stored. 

The storing habit appears to be nearly 
always for purely indiviciual beneht. The 
faod is usually stored in bulk, tut sqsmir 
rels-fne chipmmmnkks col tet bury here and 
there single nuts, which they are able to 
recover Jong afterward. thre mah their ex 
traordinary powers af smell 

Stores are intel lw fora single scsi, 
and o smple faire of a nut or seed crop 
will canse the starviten of muir sill 
arifmadls, and the failure of the erope fer 





Livy? OF WMI? Sfneeis T= =o cece Siri that 
the rodents may nearly or quite cll elie of 
famine over erent areas. The reverse of 
this occurs dttring successive years of 
bowntthal tut and seed crops. 

An tlitivdant form! supply appears to 
bea powerful stimulant to the fecunclity 
of mammals, and the number of young 
cul birt, as well as:the number of litters 
hear during 7 SEASON, are greatly im- 
creased by it, tmtil their haunts fairly 
swarm with them 
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With this stitalated increase of rockent 
life goes a related increase 1) the womber 
anh binds and mammals which prev wpe 
them. The ¢lose relationship between 
the numbers of rodents and of the ear- 
hiveres which prey wpen them is-showr 
by the records of the Hudson Bay Corm- 
pany, in which with the mecrease or le- 
crenee in the abundance of varving-hare 
skins secured by the for traders goes a 
corresponvling increase of decrease in the 
wimber of vax skins taken 
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if TS NOT VASTTY WHICH Pucostrrs THUS MOUSE TO TARE ITS OWS FICTURE 


The halt io wrain of corm attached to.one en] of a thread; the other end operates the 
Cimera aliuithers hut the penis te yloreest. “ated tent" 


abundant, if foml becomes scarce they 
sometimes make extended migrati¢ns, 
during which vast numbers swarm across 
the country, like the lemmings of the 
North or the gray squirrels during their 
historic migrations of early days'in the 
eastern United States. At such times wast 
numbers of the wandering hordes perish: 
epidemte tlisease also pliys its part in re- 
ducing their numbers, Nature thins is 
self-limiting in restraining the permanent 
increase of any species beyond the num- 
bers needed to preserve its balance. 

The advent of man in new regions with 
his clearing of forests, cultivation of the 
soil, ard destruction of animal Hite for 
food or other purposes, quickly tipsets 
the halince of nature, and some species 
are much reduced in nimbers or disap- 
pear, white others. especnilly among the 
smiiiier kinds of mammals, may greatly 
berietit therotgh ached focal seypipilies, and 
then meresse until they beeorne a pest, to 


be clestroyed hy the farmer os a measure 
of self-protection. 


LNIMALS TILAT SEEK SAFETY [XS DARKNESS 





or ste reason, perhaps owing to 
their small size: and defenselessness 
agamst birds arid beasts of prev, the great 
majority Of small mammals, including 
hundreds of species and untold millions 
of individuals, are tecturnal or live such 
ohiscore and liidden lives they. are un- 
known except to the cormparatively few 
people whi ro much afield, with all their 
POWETS of observ tion alert lv lay iri ny 
night. Many of the mainly noctirnal spe- 
cles [MIrSsue Minor activities by day, where 
shelter of one kind or another gives them 
i ressomible feeling of security. 

Crider the revealing tight of chy noost 
small mammals, especially the roderits, 
re extremely witehfal and tintd, lead- 
ing lives filler) with alanns which com 
monly wid dn tragie deaths, Py might 
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they appear to have far greater conh- 
dence: vet this also is a thme of imminent 
danger from the owls and many beasts 
ut prey then prowling abot, 

That the small rodents have good catse 
for their timorous ways is plain when we 
comsider the array. of enemies which ee 
compass them, mclicing owls, herons. 
rull=, bears, foxes, bobeots. weasels and 
their ceasing, with 





Snakes, fh on. occa 
sion Ashes, which take endless toll. from 
their mambers. Fortunately for theny, 
these small folk live wholly in the present 


and quickly forget the shadow of death 
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est by the passage of a hawk or the 
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ShUlKINE torm.of a tour-footed enem\ 
BREASTS TIAT 
SIGH 


Ci ® PLEAS ROAM THE 


by day the squurrels, chipmunks, wood 
chucks, and spermmophiles are abroad and 
unite with the birds to lend an air of 
pleasant animation to forest and plain. 
With the falling shades of night, near 
the abodes of mankind ae well as m the 
remote wildemess, everywhere a count- 


Panograph by Toward Taylor Middicton 


WHITK-FOOTED. MICE 


wins Wl ah eSiermatiit 
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1 Phorm § Sw bo Bathe 
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je CTT El Like rae) retrial 


reedinel of gary 
oT small hensts come forth 
arid) httle, braght - eye] 
world, clad in delicate col erty 
aid brow and. characterized by remirk- 
tile grace in) agility 

These small folk of the night swarm 
out from snue nests hidden im burrows in 
the corti, 


[ese multitude 
[conn birry 


Sie 


In crevices among the rocks, in 
hollow trees, under logs or other cover. 
ind even from the shelter afforded by 
buildings: In number and variety of 
urns they far exceed inviting seen ‘Ly 
cle The air m Allecl wenth the { 
tarms of bats, winle among the trees or 
on the ground, varving with the 
are multitudes of rbhits, fluinge-aquirrels, 
rats amd mice of many kinds, lemmings, 
Pocket-ice, kungarog-rats pocket-~n- 
phers, shrews, and even moles, 


This atnumdance of 








nieht life brine 
forth the prow lit powers of darkness tt 
the (Orn cif Ee lav winged CWS, Vlei 15. 
SKUNKS, Tonks. Martens, and other ew 


neveires, which by scent and bv loeen vision 


fred oburicdarnt harvest. The «all car- 
myores, 1 tum, are subject to the preds- 
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SMALLER MAMMALS OF NORTH AMERICA 


conifers, sametimes at an altitude of Bo 
fect, and rarely or never descends to the 
crowned. 
FEES INTO FUR-FPOLK HOMES 

The homes of small mammals vary 
greatly, The species living in under- 
ground burrows usually excavate an oval 
chamber whieh is filled with fine vege- 
table material to form 4 snue retreat, 
The muskrat places a conical lodge on 
the border of a marshy stream or Inke. 
The wood-rat lives moan underground 
burrow, in a nest of sticks and trash 
heaped above the ground or ina stick 
nest placed among the branches of low 
trees, Harvest mice build a little hollow 
ball of grass blades, lined with finer ma- 
terial, aniong the branches of bushes-sev- 
era! feet above the ground. White-footed 
mice may ledge in a knot-hole so feet or 
more above ground in the trunk of a tree 

As a role, small mars ure of incon- 
spicuous colors which harmonize <0 well 
with ther SHTrOHN gs that when cot im 
motion, especilly if lymg close to the 
ground, they are difficult to distinguish. 
Exceptions to this role are obvious-in the 
case of jack-rabbits when standing on 
bare plains, or other mammiils which are 
apart from the usual partly concealing 
growth of veyetation ar other surround: 


bik 

ts contrast to the protective coloration 
are certain markings, like the cottony 
white underside of the tail of the cotton- 
ta rabbit, which renders the fight of 
this animal conspicuous in the. glocmiest 
shades of the forest, or even on the ap- 
proach of night, wher it is impossible | to 

istingnish the animal itself. ‘The white 
iiderside of the tail of the antelope chip- 
munk ts-another well-defined instance of 
this kine. 

NEW COATS POR bitias” COUNT 

The most marked of all examples of 
“directive” coloration among the small 
mammals appears to be that of certam 
white-sided jack-ralshits, in which the 
white “areas on the sides ane romp are 
drawn up and down as the animal rons 
across the plains, giving a flashing effect. 
which altracts attention to them exactly 
i does the white momp-patch of the 
suitbelerpe. 


1" 


In the northem part of the continent. 
where sniow Hes for many months, several 
species Of hares ate thisky or buffy etay 
in sumimner and change to a pure white 
coat in winter. This change is of enor- 
nous profective walite to these animals. 
In Greenland, where the summer is-short 
iid <now exists throughout the pear, the 
livhest northern tepresentative of the 
lures Temains permanently white, while 
near the sonthern border of snow in the 
United States the varying hares andl 
white. tailed jack-rabhits, winch became 
pure white ithe northern parts of their 
Tange, make only a partial change. 

Weasels are the only carnivores which 
change from the brown of stemmer to a 
white winter coat. Owing to their amall 
size and the need for activity in the 
Ennwy notther regions, where they woul, 
be peevliarly susceptible to danger frort 
birds of prey and larger predatory ani- 
mals, ther protective white coats serve 
them well. | 

ft was formerly considered that. the 
change of mammals from the brown of 
stimmer to the white winter cout in the 
hall amd from the white to the brown iin 
spring. was due te a change in the color 
of the hairs, but itis new kinown that tt 
is entirely doe to molt. The time of 
these changes depends on the season, and 
this varies several works, necording to 
whether the fall or spring ts enrly or Inte. 

The general shades of mammals are of 
delicate tints, and the spots, stripes, and 
ether markings. 1s In the case of chip- 
niunks and the Titth: spotted skunk, are 
often of great beauty. 


APR ALS THAT AWE Thr SEA 


Small mammals vary greatly in their 
vocal powers, but the changes in intona- 
tion and character of the notes atirl cills 
indicate plainly that ther ore wsed to cori- 
vey a vanety of meanings. 

Same are pr vetically voiceless, a6 it 
the case of rabbits ynd hares, except 
when in an extremity of fear they otter 
level e«hoeks of terror. Scuirrels, prairie 
(logs, and some other «mall mammals 
fiaele nd chatter, whale mice pr bots 
lve a tari of curious semcaking notes. 
Marmots and rrikine-siitels have chat- 
termg motes ond sharp, whistling calls. 

lin bdo, setae of the seatirrels arid 


sBue 


many miet are known to have continuous 
series of notes which are as evidently 
songs as the utterances of birds, Some 
of these notes, is in the case of singing 
mice; have a remarkably musical char- 
acter, similar to the warblings ot cina- 
fies, Various tinrelated species of mice 
hove been observed singing, and a closer 
study of the lite habits of these small 
animals may develop the fact that allare 
songsters to some degree | 

"Hovise rats aod mice have, undoubtedly, 
beer: puirasitie about the haunts of man 
from early tomes, [rom Asim they have 
accompanied him, through his advance in 
civilization. With the growth of com- 
merce they boave traveled around the 
world, becoming trinsplinted to all lands 
and thriving in all elimates. In various 
parts of America they have not only be- 
come pests about hunwn habitations, but 


where climatic conditions were favoruhle 


have reverted to the wild state and are 
competing with the native species in the 
fielcis. 

CH all the small mammals none have 
became minticd to stich an extent as the 
Inits. AS o group these mameuts are of 
world-wide cistnbution except im the in- 
hospitable polar regions, They are true 
tmummals and preseat an extraordinary 
variation in size, from tiny hittle cres- 
tures, almost as small and fragile .as 
butter#ies, to the huge froit-bats, with = 
spread of wings like that of a will goose. 


BRATS WITH BULLDOG FACES 


The heads of bat= are strangely sculp- 
tired, some being smoothly contoured 
and shaped like those of little foxes; 
others appear like muniature bulldogs ; 
and still others have curious cartilaginous 
hose-leaves upright on the muzzle. Some 
have the entire face molded foto a hide- 
ous mask repulsive to look upon, 

Thetr habits ire equally varied to meet 
special conditions: Some are eaters af 
fruit alone; others feed solely upon m- 
aeets, while others bite other mammals, 
including man, for the purpose af drink- 
ing the aoxing blood, upon which they 
enlsist. All are nocturnal, but some ape 
pear late in the afternoon, lefore the sin 
ols; miost species, however, wait wath 
the shades of night have covered the 
earth, 
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Throughout the world the majority of 
the species of bats feed upon insects, ut 
there are many freit-eaters. ‘The teem- 
ing insects and pluwt life of the tropics 
ford a never-fatling food: sapply, and 
the center of abundance of these animals 
i found there, In some localities be- 
tween twenty and thirty kinds of bats 
exist, with such ‘vast numbers of inili- 
Viduals-that the bat pepulition far out- 
numbers all other kinds of mummiuls com- 
bined. 


ANTALALS THAT FUT THEMSELVES IN OLD 
STORAGE 

In. the northern parts of the Old and 

New Worlds many mammals, includmg 

bears, manmeta, protric-dogs, proused- 

aquirrels, arul jumping mice, pass a large 


tart of the winter months inva letharge 


seep called hibernation, Whole fibernat- 
ing. these animals. have extremely slow 
and slight heart action and their bodily 
temperniture falls far below. the mormal 
of their active periods. Dirring the most 
profound hibernation an animal muy be 
iwakened if brought into a warm tet 
perature, hut when again put into the cold 
at ance retums ty sleep, 

Preparatory to this sleep, durmg the 
dumimer aid im the autumn, the hilernat- 
ing ttammals become exceedingly fat. 

It has long heen generally accepted that 
the fut thus acconmmilated was for the 
purpose of being gradually abserbed to 
neurish the animals during their long 
fast. Asa matter af Fact, during: this 
period the bodily functions appear to Te 
practically suspended and the animals 
miv he said to be in cold storage This 
is evident from the faet that observations 
have been paade of greownd-squirrels, and 
even hears, emerging in, spring, after 
their lon winter <leep, practically as-fat 
as when they retired! in fall, Hibertuat- 
ing animals becone extremely active iF 
soon us they cotte ont in spring and 
quickly lose the fat which ehoulel be of 
special vervie to them, owing to the tem- 
pomey shortage of foo] they exporence 
at this season, i 

Most hihemating species do not retire 
for the winter inti cold weather t5 at 
hand, in September or October, at tines 
remaining out until after the first srw 
lias fallen The animals which retire 
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lntest, like chiptuumke aml prairie-dogs, 
sometimes appear temporarily during cer- 
iain warin periods i winter, 

Recent observations have established 
ihe fact that the adults of both s:xes of 
the Richardsen ground-squirrel living in 
the Northwestern States and adjacent 
parts of Canada become excessively Tat 
by the first of uty, aml betore the frst 
of August practically disappear for. the 
SEASON, Nat appearing again until they 
emerge the following March or Apri 

The retirement of these siporrele for a 
part of the sumumer is a case of imperfect 
estivation, as it 1% termed, followed by 
coraplete hibernation. The voung of the 
year enter hibernation at a considerably 
miter «late, 


HEFENSIVE AND OFFENSIVE ANE-EMAL 
ALLIANCES 


A great number of both large-and small 
mammals live solitary lives except for 
brief periods during the mating seas 
or the sssociation of the young with the 
mother, Some species, however, like the 
wolves antl coyotes, may male perna- 
nently and show. great mutual affection 
and constancy, Many species hove well- 
developed social instincts, which appear 
in some cases to combine two) purposes, 
self-clefense and the desire for compun- 
lonship. 

Herds of large herbivorotis tarnnials, 
ench as musk-oxen and buffalo, I[re- 
qtiently present o solid array of bristling 
horns to the attacking wolves, and thus 
protect the weaker members of the herd 
and give an example of the usetuiness 
to them of the social instinct, Wolves 
atl some other predatory animals hort 
in couples of in packs and succeed. in 
pulling down prey which singly they 
could not successfully attack. 

Prairte-dogs living in colonies have the 
advantage of community intercourse as 
well as aided safety through the chance 
that some member of the colony will espry 
ati approaching enemy and by its warm- 
ing crv allow a sate retreat, In other 
‘ses, such as the Aying-squirrels, which 
gather in consiferahle numbers in hollow 
trees or other shelter, and the bats, which 
gather in caves, the congregation appears 
to be purely from a desire for clase com- 
panionship, 
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FOUTPEINTS OF NATCKES WILD FOLK 
EY IRNEST THOMPSON S2 TON 
In the drinvings accomponving Mr. Nelson's 


article | wsially give the track af a meormal 
alwlt anienal in ahoas ene incl of snow, that 
beng aileal for tracking, Sotne of the souller 
kinds are show in fine diet The trail goes 
por meross the page at the ordinary gan of 
the animal, The scale is indteated, but when 
asthie the topmost ect i piven of lite size. 
While there afte endless vartatis in cuch kin, 
[ ain fo give the reader ot least one typical 
sof of cach. 

[In all artmals which bound, the hit fret 
track alewd of the front ones, This 4b very 
Plainly seen im the rabbits, There are two ar- 
rangements of the fere feet when bontiling: 
That of the rabbit (0), in which the fore fret 
ate usmally one belo) the other, and that of 
the teee-squirtel (a), im which the fore feet ure 
ade by sie. The latter arrangertent be associ- 
ated with power to climb a tree. The former 
wieans that the animal is purely terrestrial. 
These, bhowetes, are trac only as generalize: 
finns, There are exceptions in all species: The 
eromtd-squitrels confotm to the rablat type, 
The trucks are, of course, ideal, giving tar 
more detail than is waullly to be seen. 
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THE ANTELOPE JACK RABBIT (Iepus 


alleni Grill ith relatives) | 
(Fur ilvsiration, see page poy) 


The mijclope, ar Allen, jack rabtutis onc of 
the mote pitiureaqie of American matimals 
It ie lormer than tlhe cormiteog western jack 
raliit and is «trongly chunricteriend Ie enore 
iit ears, Jomy, alerder Jews, ahort taal, and 
contrasting colors, Tr is a member of the 
White-siled groin of jack rabbits, which are 
Histitgoised bythe extrrcion al the whine of 
the nniberparts well npoon the silesot the body. 

This group is representey! in lindted areas at 
emir settler teecaley by Two species, L dria at 
these, the Gaillingd pack eotebop (dopa qual, 
irons), oocure on) the @raasy plaina of exter 
sathwestern New Mexico aml. ie pinncecilicel 
Ty other whiteaided species southward across 
the Mesicin tableland and ‘theongh interior 
Qaxarce ta the Pactic coast, on the laihnina af 
Telinaniepec. Tho other species, the antelope 
jock. mobili, tactiphes ik cotstleralile grea in 
qouthiweestern Arica, anal with its geographic 
faces ranges southward through the coastal 
ae of Sonurn ood Sinaloa to northern 

epic. 

All jack rabbhim are more or tess clogely.re- 
lotedl te-the Old World) fares; the term “rabies” 
having been sogenerally miscapplicil to them by 
the carly actthers in the western United Stites 
that the nome ja now fied bev current wiege 
In Mexico sitd aumeme the Mexicans of ous 
smthwertenn berler ihe proper distinetion 
mde ond ghe Jack rabbit. is termed Itebre, of 
hare, apd cetiontuil is called conese, or rabbit, 

The white-suled aqreciva are more. widely dit- 
fersrtinted from adhere Ol World relatives 
than the other jack ralihine andl are the south 
emmnos) representatives of the trie lures in 
Americn, reiching their limit in the tropic a 
fitth beverd the Tethers of Tetrmantegnic: 

The extension of the white on the silea of 
these spocics aasite in producing ope of the 
nest extraordinary examples of directive cele 
eration kere since mennnwala T hhid) the 
plensore i Misewvering this one day in. May, 
Hos, when huusting on forehark over the 
eraser plain herdering the Pacific coast of the 
iathmua of Telnantepee. Aa | rode slowly 
ilow, a lig fark. rabbit bape) deltberately 
Fon it form in (ie grass a few yards awny, 
trl be the centracthin of a epectal set of mut 
clea aleme the lack drew the dhirk-colored diw- 
sal ares forward oni) together so thar formed 
only o narrow iar! om the middle of the hack, 
with a correspemting estenatin of the elite 
area en the rite ii aides until, as the anal 
roneved dizgorally awn, Ht fooled mlnvceat en 
tirely wiitte, : 

Ata distance of fifty or sixty vards |} cane 
to aostop, ond! ¢xpanded and contracted the 
dark dorsal crea, iii parse iittree ia dd 
eficet with the chainging area of white on the 
aides anil rain. This adlwed the rlddle of the 
mirror-like white faves T hail often seen aa 
jock robbie on the tableland had dashed away 
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ln the belltant sanvhine, The same haba of 

“Hashing” the white was afterwards olaerved 

it the stecics of seuthwestern New Sbextco tal 

couthweatert) Arizona, denponitrating the a: 
roprimioness of the name, “antelope jack tal 
i” ton them by the rimehnet, 

Formerly the atitelope jack rabblt of Arion 
was commen on the plains abot Tiessu, 
Where matry were shot for ithe pructice, Ties 
ine nay cotiparatively ecarce a that district, 
amd are ever so excewively abundant aps whe 
comin species Of the West now oth then 
hecines They have an extraordinary appear- 
anion ta with their preat cara crect. they stam 
qeoloed! on their long. thin legs. When alanine, 
they leap away with sacing echerity fy | leona, 
tigh bonds. They are oeunily mock mee 
Ay ofl alert than the common jack rabbits 
aie) at times are far mere Hlliialete etalk than 
mitelope, A peesnely approprate setting to 
thie. femurkalde species ts four! in tle stroige 
hd wonierful grouth of giant cactuers, yuck, 
creaaote bushes, firmyeriasg, pilo were. sn 
other desert vegetation of the plains in Atrizctia 
and Soren 

Like other bares, the antelope fack zabbits 
nccupy forms vier boatbes of in the shelter of 
litle patches of ecarse vegetation. The any 
mecepthon te this tale [| hive seen was weet of 
the city of Gondalajata, on the Mexican table- 
lane. “There one emer day, in the mile: of 
a lioeely open-valley covered with abort, welyety 
ree grass nod dotted with scattered scicis, 
miles, o curocara cagle enldenky swieepel 
down apor a youn white-nledt jack rabliit, Th 
mortal perror tle Tittle: heat lideired wow ot 
ateat sperdl, the caracara-casting at if repedt- 
cily from a height of fiftern of twenty feet 
cored aptly theeoey atrachity the eronne joint febinil. 
The yang animal ran net less than Gye hon- 
thre) yards; etragelit feria latte Teh on a sell 
bank, where tt vanisliq |) as by magpie, 

Phe carncare was eclee lehtal aml, alight- 
me, fan teamed anil cet) the trek of 
the es, crantig ite neck and apparently sa 
eurpirisee! at revecll ap this walilen disnppear- 
tice. Riding over to fovestigate. T a 
partly conereled by coorae grass, the enttanee 
ofa berrew longer enough to adit arr ath 
jack fabbit Te cateniiet! aloe heriontally 
mnta the bink for aboot elghtecn [mchies, tind 
then, turing abroptly to the left, entled in a 
finiided chantlier sore fifteen inches tn iliam- 
etet, ino whieli the yvortig Jack rabbit lay eniugly 
riisconced. Ti appeare! altogether probable 
that thie burrow had been dinde hy the old 
jack rabbit af o shelter for ler young, ene of 
which nits extreme need had again snight 
may hss here. | 4 

hite-tiled! Jock robbiie are frequently 
foul in pairs, eceapving forms in elesn prox- 
iinite to one ariether More rately several 
may he fom! ina small aren, When driven 
froin the forms, they ofters ron ina wile arele, 
and in the course af half an hour or more 
ma he dlirtected retiring siwly ond watelfally 
froma ditcetion nearly oppevite to that. in 
which they departed, 
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““JACK RABBIT 


(Lepus califernicus 
and) Hs salepecice) 


(for dluatration, see 
pure alt) 


The common harce, of 
gruy-sidies) “jack rabbits” 
of the Western Suites, 
ate omone our best 
nowt am! most in- 
teresting mamimala, “They 
are chiarseterizes) by lone. 
thin nevks, Ina ears 
tipped with black, ‘borg 
legs, gravish sides ciiter- 
ing het lithe from ihe 
color of the tmek, and o 
father borg tail, black. on 
its appr che and dingy 
gray lchow, . 

They are alindant and 
generally distributed over 
a east and miinly tree 
lewt ares in middle North 
America extending from 
western Misscurt ariel 
eastern Texas to the Pa- 
cific ooist, om) from the 
horder of South Dakota 
aivh the. Columbia River Valley of Washington 
RET Or the talleland of Mexico and through: 
otit the peniteia af Lawer Califommia Within 
thik remion they range from sea level up te an 
altitude of over goo feet. To the North they 
experience severe witters with mirch anow, hut 
herer show, any winter whitening of thea furry 
cont gale tore northern lines, 

The gray-shled hares over all this extentled 
range belong to 9 singe species, typified by the 
California jack riblit, The area thite occupier! 
includes netie diferent climatic and other 
pliysical cometh: from the Wine ph LEE ky 
blains of Rancas to the poniper and pine dettes 
plateaus of the Reckr Monntain: reaion, the 
fogiy const af. Cuttennia, the het cach 
frown deserte of the Southwest, and the endl 
elevatiin of the Mexicin taltleland, 


This varying enviranmoert had worked an the 


plastic organizition of the species and modified 
Tt ithe A considerable nitinber of well-marked 
Recaraphic rices which together mike up. the 
giiy-siled group of juck rabhita,in ccmtrast 
with the whitessided group alreqdy described, 
Some af the pees are very disdinilir in color, 
bit coch merges imperceptibly inte ite ypesely- 
bering races, and the group thus forme an we- 
broken chain of enbapecies: 

Like other hares, the qack rabbits are both 
diurnal and nocturnal in habits, They do not 
ttrrow, bot mole fore among dente erowths 
of grass or weeds, or under bushes, where they 
He hiciber. tis a question whether they hove 
there Hom ane litter a weason, although it i 
known thit insome parts of their range vounyg 
are bern at all times throoghont the spring 
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A QOUADRUPID WITH DIPRD TRACE: THE COMMON CAT 


The cat does not show its claws in the track. In walking, the 
hind foot is set exactly in the track.of the front foots thin perfect 
texister offers many advantages and mukea fori aflent eae The 
tech of the ear will probally be noticed more than that of any other 
animal, owing tothe large oumbers of them in every Kecality. 


Oth sorpreer. From (née to six are prliced 
at o time, folly clothed in for amd with thelr 


eyes open Within a few days they leave the 


“form and run about [ike little furry bolls. 
Even ot this carly peciod they are anaringly 
alert and skillful tn evading captare by quickly 
douhling-omd sigzikeing when poreed. 

Throwghent. its ratige the giap-ahlerl jack 
rabbit ta preyed upon by a est of eneriies, in- 
Chuling wohors, covates, willeaty, cagles, and 
several species of hawks andl owls, As a teeny 
it has become extremely cunning and watechinal, 
Te te a hrautifid sight th obderve the cluuthous 
trace with which etie thot suspects danger Lit 
thinks dtsolf unobserved will quicth: move out 
of ite-form, pose like a statue for a few sec- 
ol. them raige ita hele frie a <ltting. jeetire 
and tnok Koenty alout, ite gecut wputarntiog scars 
timing sensitively to one side and the other, 
delicately teitine the air for setind wives, 
which may spell approaching: peril, 

Le net alarmed dt may, then move’ slowly 
along lv @ acties of eaay Title hopes, corel 
ally varied by the aingle-foote! gan of mont 
otluar mogctimmale, At such times the fara are 
pitt Tutted and lowereil as thongh worked 
levy tome mechinesrnm ff the rabbi: becomes 
dried, loweve)er, it leaps away ie quick, 
aprfingr and gracedul lvimds,. ow anil thet: , 
naking 0 high sonring leap as if to conn) 
a lethier whew. 

These o¢masional high, leaps mark the firet 
suges of alarm, ‘In greater stress, when por 
med) by a cowote of other swilt-footed etreriy, 
the jack rabbit indulucs in no each showy per 
formance, but gets down te serrone work, and 
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THE: TRACKS OF THE JACK HARMT 


The tocks of the western jack “rabbit pie 
simble those af the cottontal (see page au), 
bot the fect are acldom paired; a typical set 
da seen in the lower left-hand corner, The 
hewnds. cover io, t2, or even § feet. cach, 


The tadie hell down,-s0 that tt leaves a mark 


in the snow between cach hound. Sotnetines 
the animal prakes a spy-hoje—that is, hops up 
high to look arcond, Thia is seen in the track. 


Joaquin Valley, Ca 
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deceloping marvelous action im a continecrns 
series of copad, low elretching leaps, with cats 
bring flit-olong the ehotikders, tt ekites over the 
around almost as swiftly aa a bird Cotiraing 
puck cabhite with previourds: was, for mnny 
cars a favorite sport in different parts of the 
West, Novother dog lus much chance for suc- 
era in the open pursuit of these anintals. 
Ordinarily jack rabbits are note, bir when 
weumde! and cangit they not infrequently 
vitter a series uf long-drawn walling shricks 
iil ore movingly expressive of terror ard 
penn, . 
Since the settlement of the Western States 
himberless predatory animate faye been willed 
aiid ot the sume time the caltivation of the soil 
has produced a dependable increase in the food 
supply. These changes have resntied mm the 
sporadic increase of jack rabbits in many ports 
of their range, from Texas to Oregon, until at 
titties they live hecome @ Serioas menace 10 


nerculture, 


Dering etch periods of abwindance they in- 
vide fielda and devastate grom, forage crops, 
vineyards, and young orchards, In places they 
sometimes actually destroy enbre craps aril 
force settlers to abandon ther locations. In 
winter they swarm about haystacks amd de- 
étroy many tons of hay. Depredations of this 
character were committe! by them on a con- 
aileratle scale aluring tat in parts of Oregon, 
Rilaho, and Utah 

Large the yr ing aacige of the San 

fiformin, jack ribbita becime 
euch an intolerable pest: that great com1n£ ity 
dives were organ). Large woven wire cor 
rala with wing fences lending away several 
mites, from the entrance were built on the 
open plains, The occaspins of the drives were 
nade public holtdive through all the sorromnd+ 
ing region, and people gathered scmetimes to 
the cuinker of frdim 5.000 to Soom A great 
line of hewers was formed, miles in length, 
on the jack rabbits were driven between wing 
fenees info corrals: Foor sich drives in 
Freene Contty-in the spring of 1Ro2 resulted in 
the deatrurtion of 4o.000 jack rabbits, one alrive 
netting more thon 2000 abimale 

At thia thme the level floor of the San Joa- 
quin Walley was crossed by numberices well- 


worn tabbit trials ebe or eight inches broad and 


one or tao toches deep, extending tn long 
stright Hnes sometimes for miles: On ape 
proaching-a patch of lamer weeds one often 
aa! pwenty or thirty jack rabbits dash ont opi, 
after hopping away o short distance, ait with 
ipeiiniding core te Joa corionsly at the am 
truder, | . 

It is a general rele thar when any epeckes of 
animal becomes extrcinely. mame it lees 
ite ordiniry wariness and, conversely, when is 
nimlicrs are materially reduced ins-wariness ts 
ereatly increased. The gvriods of abandatice 
of jack rabhits wedally extend threteh several 
years until, at the height of their increase, a 
contaginis mally suddenly-sweeps them away 
almost in the point of extinction, as in the cuse 
ot the varying hare. A penod of years fol- 
lows dori which ther numbers are slowly 
TrRecorrer él, 
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Jock rabbits pre specially adapted dir te on 
wreat phitts, where sqeerd and the ability te 
milistet or almuet ary form of vege wre 
prime qualities, They are us grotesyuely chur- 
acteratic af the Western States os the kan- 

arog were oi Aistraiia, and fave onterel 
largely inte the fiterosture ed the nario they 
recipe. 





THE VARYING HARES (Let 
canus anid ws relatives) 


(For illnatration, nee page nes) 


The varving hares, white rulhits, or mow 
shoe rabbits, as they are known, form a «mall 
eroap of closely reluted species and gpecuraphic 
races of hares pectliar- te werthern North 
America: They sometimes attain 9 weight of 
five pounds and ore ghoup half the size of the 
coretic hares, which they resemble in. form, ex- 
ecpt that they are more beavily bolt and have 
PE seereieaneaty ahorter jets ume laruer lini 
Téeet. 

_ With a single exception they become white 
in winker and chance to dusky or browetish in 
summer, The molt fren tle Leen aegis 
coat to the white winter one occuré with thie 
serivel of winter snows, the esact Ge warviny 
according to Wie seasnn, he feverac change in 
epring being governed in a similar way by the 
Tisappearince of the enow, In the southern 
part Ge their range the chatwe to the white 
winter comt ts lesa complote than jin thy Nort, 
There has been imuch comroversy over the 
manner of this choige in color, same manitait- 
img that on the approach of winter the hairs 
tirn white with the first snow, Te has bere 
definitely proved, however, that both scasonal 
changes are dae to mol, — 

The Washington hare (Leper courting toni), 
which remains brown (hroaughem the rar, 1s 
the exception te the mile of white winter ehots 
im this grep of hares, Tt lives in the enol, 
ienso forests of the hamid const belt of Wash- 
ington and adjacent part of British Colnmbin, 
where the soowfall doce nee affect ite peloge. 

In winter the large hind feet af the varyite 
liares and their jong, streatimge toes are en- 
firely covered with a heavy coat of hair, form: 
tit itnad snewshoe-like pads, which enable 
their poseessara too move abot freely over the 
soft snow, a peculturity that has given rise to 
ane of the names in common une, 

In cool, forested reginns varying hares range: 
fron Afotme atid extreme eastern Canal, m- 
cluding Sewletilai!, to the Pact eeaet, 
anil from the stunted bashes bordering. the 
northern limit of trees eouth to the worthern 
border of the Unined States andl evened, -fol- 
lowing the higher Alleghenies to West Vir- 
ginm, the Rocky Mountains to New Mexinn, 
Nl well down the Stermi Nevada in. Cali- 
fornia. | | 

Asin the esse of other species, thet hare 


mike “fore” in which they Te by ily, for: 


they are mainly nocturnal in habits. The mnt- 
et SELON OccEry it cath spor, when the 


the mest and move freely alot. 


at” 


thks leone very restless, acetal sonoyhires 
citthregaling tm the same wichnity and occa- 
amily tigiting acd chasing ne another about. 
Atwthis time, as well aaa ther Arwsons, smi 
shine ralrhits faye a hahin ef thomping rapids 
cn) the werchunniel, reomkeivige a biel) eee ooocbibsbe fore 
simu distare, “This be prelude aleinie with the 
hind feet, ts ts honwo ti he the case with the 
Karepeun ral | 

The chitiypitur is apparcttly a atarial sim! 
niy be o pert oof the dieting display, bot 1 
lst) tier fer Warmiie porposes, Ponders in 


Shorthorn Cade call these rabbits by making 


a harsh squeaking none with their lips. Soiwe- 
times they become so cager an yxctted oon 
hearing thie call that with odd Tittle granting 
comms they come bailing clase up to the 
Trtkenter: 

The wcienge, ment from twe fo seven, ate 
horn in neste mode of dev lenyes. presece, and 
ohtwer sotible vweretation, wiirtily: Lined witli 
hate from hie mtieer's toy, aml estally hind. 
dev onder brush of in dense vegetation, The 
yong which biive their eyes open atid are 
filly -fanrel ot birth, within a few days leave 
Although the 
thother anowslec ralbne will defend her young 
at hire ever at the risk of leer Tife, when they 
are lialf grown she leaves then to ahite for 
themselves Young harce of vations Spel 
when cough, often ptter seal squealitig eres 
ef fright and the okler antmats ahi wounded 
and chighi sometinies do lie same _ 

Perhaps throvgl ying se cianintly liv bw 
cromm ameng dwampe ond abo strenm, 
varvinge taires become leds averse to enterin 
water than moet id their kit lie the elta od 
the Yukom River [ saw many places where they 
fad crow) emnall etreains in apring. their wet 
travks entermy aml heavinw the water, thts 
furnishing aiinietukable evidence. Curiously 
enoubh. witeth coughi¢ ty ii loud they will pike 
refige on atop or other sitppert and often 
remain fo sturve rather than swim ashore 

Th aainer, owing to their mactirnal habits 
anil the dense thickets they inhabit, varying 
hares are rarely seen unless they are umesually 
deren, In winter thelr presence is ktirwn 
W tir cansphtiis traigks, kuading in ewery 
direction thronmgt thei hoynts. A-single art- 
ini) ell tn one night so thoroughly track the 
snow if a pateh of woes if pive’s the imptes- 
sion that several tet have been there 

In fiver botoortes, Amune cpighes Wie lee] 
enim, thete rabbits freqiently maae delinite 
beaten minwass in ive sap; rutwaye are alan 
Iriade fioonugh thickets i their summer hautith 
This habit remlers it easy to snare them, anil 
enormogs tember: are this captured every 
Witter: ; 

The feed ona variety of amall herbage in 
sommer am im winter depend on buds, twigs, 
and the hurk-of strobe and small trees. They 
are specinily fond of willews, and their winter 
distribotion tm any dratricte is governed by 
the shundance of willow thickets. 

Varsing hares are erie of the tiast important 
mommats of the northern fur country, They 
ote penerally distrihated ane) exist in such itn 
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FOOTPRINTS DF THE VAHVING TAUE, OR SXOWSHOE RABBIT 


The great size of the feet from which the creature is tamed ism sirong feature of the track, 
distinguishing Ht from that of the cottontail amd others (see pages 987 and 40a) 


bers that they are an linportan! source wf fiend 
eupply beth to the Indiansiand to winch preda- 
bolt birds and mammals ox the great horned 
snowy owls, the goshuwl, exrialeon, lynx, 
fon, etttine, faher; ari! others, ‘The skins ate 
oten osed ty ihe Indinns for roles 

Under favorsble conditions they steadily in- 


crease antil they become ethormotisly jHentifal 


aver erent areas, After this awirming olmam- 
(ance contitines for several eextons tt reaches 
a maxtmom, aml jhen, as in adhe case of many 
wither enqjurenmmaals when aunilarly overabundint, 
a mysterious malady suddenly attacks aril 
ewreps them off, uitil within a year or two they 
lhecoine tare over the entire area. The pete 
ef the fur country believe these changes in) 
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thmbers rm ticles af about seven years 
ech, | 

As the ‘hares ioerease in numbers: same of 
the Vind and ndiminal which prev upon ther 
increas opropurtionately. ‘This is specially 
niarke) with the dng northern tyne. The 
chins of varying barca are gathered aml pent 
te: the Leno hie miarket with athe fers, in- 


clating. these of Isixes. In the reonrds of, 
sales Of the Hudson's Ray Compuny there are 


direct inerenmses. of the nomliere of Candas 
yx skina sold corresponding with the in- 
croasos i the sales of varying bre skin, As 
the ntroher of bare skins rapt decreases 
follwing the outhrenk of epidenica among 
them, thete are cotrespondingly abrnpe. de- 
creases i the ontimbers.of Ive alts side. 

This correlation ix shown in the recorda ex- 
tenditye luck many years ard ileatriites the 
interdependence in nature letween the vari- 
om dorms of animal fife; “The far-reaching 
tragic effect of the sudden disappearance of 
the swale calldte fre confened! roe the 
wild habitants of the forest, a5 it has not in 
frequently brought starvation aml death inn 
mine lonely Tiikten lodges in the great nerth- 
tn wildernecs, 


THE ARCTIC HARE (Lepus ircticus anil 


“ttt relatives) 
(for ilustration, see page aod) 


Many parts of the northernmost clreninpelar 
howls are occupied by large hares, which attain 
i -weight of more than ten poomls They ore 
iihent the mre of large jack rabtats, but are 
Here heavily proportioned, with much shorter 
core uond shorter, stronper legs ere are sey- 
eral spoctes amd geagraphic races of thee ant 
mils, all of which are snowy white in winter 
except fir a small block tip on each ear. In 
stmmer othe seuthern arctic hares change to 
kenecary wiofarm dull tron pry or grayish 
hewn. The northertntest animals of Elles: 
mere Land an! moth treenlond, where the 
suntiner is briel and severe aretie conditions 
prevail, retain their white cost thromehotte the 
Weur. 

"Tn keeping with the cold climate of their ter= 
rliory, the furry cout. af the arctic bores fa 
log wind thick, eapecinily in winter, when the 
eur, deg aad even the soles of he feet, aa 
Well o6 the body, ave henvily forte. The 
coate of the bance of north Greenland gn ad- 
jatent region are so heavy: ond flececlike that 
turing the spring mol they come off in felted 
patches ae the mew cont is assum, Mivimg the 
hi Tee a ciiriously ragged) appearance, 

In the revion between the orcas in which the 
SuINner coat Temas wholly white and where 
it & completely chanped te eravish, there is 
irradiual transition, with the lessening. severity 
of the climate, through every intermediate de 
gree between the two. As in the ‘case of the 
anowslne rabbit, the large hin! feet and Long 
areniiithg foes of ite big northern relative are 
so heavily. covered with Tir thot they form 
broad Auify polls, which enoble the dhores to 
travel lightly over the arctic anowfelds, 


uag* 


The distribution af arctic hares is comtliel 
te the ferrrens or tundras beyond the limit of 
tected, “They riinge pructcally no thy land's ene 
of nerthem Grerntatel an Hetmere Lani 
To the southward ip North America they runge 
town the coast of Labrador and across to 
Newfoundland, where they are limited! to the 
open barren, They also occir along the 
shotes of Hodson Bay and follow the tutdras 
lnorebicr ings Bering, Sta tu the peninagla of 


Tn Eltesmere Land they are reporter) to he 
extraordinarily mumerana at tines in certain 
little valleys, aril the fur traders om the cull 
Foun af Bie Lay Pielies Wigpioe ie OF 
MITHAr gutberinge in spring an wently slopine 
lritlsides im. ¢hat “reais Pictographs take nm 
Kilearnere- Land stow many of these hares 
scattered over 2 small areca, each crouches) in 
a compact form and all heading tm the sume 
direction to face the wind, Such gatherings, 
at Jetet thoée “in Alaska, oecnr dicing the 
hating perio], after which the animals sentter 
over the area: thry occopy, ' 

An account of the big northern hares would 
he ticomplete withont reference to the white 
taled jack rabbit, the largest of all Amertean 
hares and a near relutive of the arctic apectes 
Tt attains a weight of twelve pounds of-imore 
aml appeara like a giant of tts kind. I: has 
longer legs than the arctic hire and a longer: 
tah In strnmer it it graviih or buffy, with a 
compicuous pure white tat ‘Throughout tose 
of ite range in winter it becomes pure white 
excep the Mack tips to the cars, but near the 
southern border the change to. white in not =o 
complete aa in the North, The distrijution of 
the white-talled jack rabbit extends from 4fin- 
neiota to the Cascade Mountains and from the 
saskatchewan River; in Alberta, south to suutli- 
ert (Colorad, | 
_ Arete hores have from one ta seven young 
ina ltteer civh spring. Owing bo the elimute 
conditions under which they exist. if ix dial 
Tul if more than a single Vitter is horn each 





self to its environment te fieautiinily Peano 
hy the artic hares of north Greenland ons 
Elesmere Land. There the conditions gre rig- 
orotely archc and continucus winter night ex- 
tends through @ period of several ienths, Ti 
all thts region the scanty and alwarfed wegita- 
ton ik covered with snow and ice the larger 
mrt of the veer, The hares living there are. 
with Hitth: question, ag wngrapliie rive af phere 
living farther: south, fut have developed imta 
larger-atul stronger animals, with heavier fur, 
to meet the sterner conditions of Tfe, 
Their claws are much larger and heavier, so 
at they tay dig the snow from the hidden 
herbage Most tmarvelitsa of all, the anterinr 
ene of both jaws are lengthened amd the jn- 
cin Set do that they preject and ineet at an 
jemte anale, thes acrvsiin, twreeerlike, more 
reuitily fi ee oot ihe lowly ve@etation im- 
hedded in the gnow, _ 
Tromost parte af their range arctic hares are 
ecurce and rarely encountered. Each winter 
(oring my residence on the coast of Bering 


vet. . 
The manner in which animal life adapts it- 


st" 











THE COTTONTATL KABHIT & THACK 


The lance set of four tracks at the top gives 
the mmaximitt possible of detail, which ts very 
rarely geen, The lower gure at thet right 
hand corucr is a tyjtical track (ff),° At the 
set marked “sitting” the tail mark is seen, tind 
im this only are the fore-deet tracks abroad of 
the hind tracks. ‘The cottentail has five toe on 
the frent feet, lit anly four ever show in the 
track (see page got), 
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seu the Exttows koh) only Cow tndingidoals, 
They were sly athl watchful and the hunters 
acnetiiee falbiwell atic ott steewstord all clue 
wore the tomthe withent eccurimg it fn the 
high. Serth they uppeat te lie tusre magivet dite 


in places, jodiing from the wimber killed for 


food ty members of polar expeditians. Their 
Hesh is excellent, lint a little eh Their natu 
ral ences inclade wolves, times, wrisels, oy r- 
folcows, donl snows owl, all of which’ share 
theit desolate hannta wul join iw destroy tig 
thei. 

The winter shins of arctic lure have a brace 
itil siows white peloge. which, mike. waren 
gartimcnits jn sheeple notes Peon the Syste, bt 
ire too delimie to withstan| nmell serice 


THE COTTONTALL RABBITS (Sylvi- 
lagus floridanus anil its relatives) 


[For dhiatration, ae page sok) 


North Americn hae-sevoral species of hares, 
wit no tepital representative of the Eucopean 
rabbit: The Aimerican entteritadls aim) their 
near relatives, the brueh rolrtrits anil others, 
cothine characteristics Of both the lates and 
mbhits, but.are moet Gke the ralilits, of which 
they agpeir to form aberrant groupe. 

The senttemtalls une distinctly smaller than 
nest of the Amertcen bares aml average trom 
twit te three pottds in weight, There ar 
otherwise contrasual with the hares Ine their 
aluitt cnra, proper siomabely shorter anil smaller 
lees aud feet, aml lw the Huffy. smow-wlttbe 
wodcrside of the tail, which shows se eonmspu 
uiwely as they mo that it hos given them 
their distinctive name. 

The American manimals te which the term 
“eabblt” may. be peeperly applied include pot 
only te cottentals, bot qomerons other species 
closely similar in form aid gemeral appesir- 
ance, Hut Eckine the cottone white tail Aw a 
veotif, these rabbits have a fur greater dtstri- 
hotionin America than the tures, They rane 
frat the Atluntic conse te the Pyetive and from 
die seuthern berder of Canada south theough 
Central and South America to Argettina. 
Ther vertical distritation extends fram era 
level te above timberline, attaining an altitude: 
of more thon tier feet oan Muaant Chiralsa, 
Mexliea, 

It the United States cottontails are eo tt 
merons-atnd generally distritmated that they are 
well knenwen to nearly every one, They inhatit 
all kites of country, from the deciduods tor- 
este of the Eastern States to the grassy or 
irosh-urowe opluine and pine-elad = monntain 
slopes of the West aml the sun-corched der 
«rts of the Southwest, Aas a result of this 
extender) iistriliition and the variety of con 
ditions 14 the areas occupied, these rabbits in- 
chide nirierows specie’ and generaphic races, 
which in eee instances differ yreatly in ap- 
Penraiice, 

Cottertiils ore expecially comnven abet the 
trishy herders of cultivated janda througtiont 
the conntry, and in fertile lrsh-grown arede 
at fortliil=, valleys, aml river bottoms of the 
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Weer They are mainly pisctteril, ani) in arew 
Where there ts an abundance of nyteril cover 
i the wey of brushy thickets and dense ginas 
eommenk: nmake concenke) “forms” i whith 
they He gafely hidden, . 
In ateas where sliher is represented lw svat- 
tered) hnshes and a comparatively thin growth 
af other vegetation tlie! deerpieradty occirpyr bir 
rows im thy grdund. Thee ry bie holes ule- 
ferter| by ladlpers of prairiesdoge or dt Fe 
thembelves under a rock of ather object. Ts - 
low Jee or natural civities and erevices aniting 
the rocks are alee frequented. “Wien pourra 
by doga, hance as ao rulo rely antely on their 
spect) for safety, while the cortoituils mike ret. 
ure in the. tirst bole they can reach. — : 
Everywhere dint their territory, a= the shades 
of might approach, the eottontails cote forth 
from their hiding places and ekip mierrily alot 
inv open ground on the lerders of thickets and 
similar ahelter, where they scarch for the tin- 
ier green vegetation an which they lave te 
fred. Adter it becomes too dark to ilistingit=eh 
their firms, the white tail may be seen twit 
ling aleantan the elask. Uheritie the eight) they 


are atten reveobed in country roads by the beaul 


lightia of aotomobtlen 

Several litters of from twee to sex prt 
meus appear during the spring and suninr. 
These are bern blind and peacticilly naked, 
thetr wnoelad belplessiss striigly contrasting 
with the open-eyed, fully furred, anil alert 
young of the hares at the sameage. Tlie leo 


conchusive fiticition of the close telat: 


between cottontails and European robhits, the 
young of ihe latter being sutilarly, lat even 
nwre, tthleveleyieal at birth, 

The young of the cottentails are Wor in 
Hetia mide of dead perasves winrmly lined with 
for frem the mither's belle, TP abrve etrqenl 
the meat ia placed in p htt depression anid ao 
artiniiy concealed bw a. covermm of chad 
raases that ig aan be discovere) anly by aor 
tent. When caught, woung cottontaile utter 
ttle cties of alatm? the wottided adults sime- 
tiewed shriek fr tere, 

From the carly settlement of the United 
States te the present daw cottontiils Inive beer 
oo alnitilant that they live secved psa valnalle 
eurce of our game fom sapply Ther pre 
ferrite with gure dined with devs, as well oe 
lieing snarid anid trapped. Enornyos ncn 
hers, conning ‘into the: milhons, are killed! in 
iis vuntew vecely, bok tiew ore sd prolific that 
thew hokl their owen in a airprising degree 

Their abundance in many places, however, 
has made then a serious jest fo agoealpire. 
They eat growing alfalfa and other forage 
Wlints, many Kinde of cultivated veectahles, 
yon grape vires. and nursery stack fowl even 
Lill orchard trees be gnawing the lark frotie 
te heer of the prot Aaa result thoec whe 
auTer few thet depredations cotsider then 
wests to Ke deatroved, while thera look opon 
them oe dearalle gore mua tyre | to be protected 
Tay law. | 

As wate attiomls. the cottentails formah 
foe of the meet delightful ant interesting 
sort available ti Ameren tuintere- The 


onl 


ichiITying zigzag mah of a cottontail for the 
neurest shelter t an full of ‘energetic. motion 
that it always excites 4 pleastirahle thrill in the 
‘heerver, and even the keenest sportsman hes 
an fretidly a feehag fir these Httle. anitals 
thot the escape of oneof them fri as unsne- 
ceasfil shot nearly ulways leaves a feeling af 
iMgericay ches SEEEDAAMr TMi, -_ | 

_ The cottontails liave a secre place jn Amer- 
ican literature and folklore, Who haa not read 
the wonder stories of the adventures of “Brer 
Rabbit" and over after hail a warmer feeling 
of fellowship for his kind? The presence of 
cattomtaily is a source of pleasure to children 
of all oges, and their disappearance fron the 
will fife of a locality creates a more deeply 
felt blank than woul) the paring of inane ‘to 
nobler ariel, 


THE MARSH RABBIT (Sylvilagus palus- 


tris-and tte relatives) 
(For ithwvration, fee spage pou) 


The marsh mibbit, or “Hitec” ak Tt ts 
kniown in Georgia, is a distinctively American 
specs allie) fo the erttuniails, but distin 
guished! from them by ite more heavily pripar- 
Hone bicly, analler cars, shorter and elenderce 
legs and feet, and shorter, nearly wnicoloreil 
tail ts only elise relitive in the  Oriineil 
States ti the swanrp tabbit, koown in Abahani 
as tlie “cane-cutter, . 

These two species appear 0) le members of a 
Tropical Amonecan groan of which other mem- 
hers ate the wil rablits of Mexiei, Central 
and South America, The distrilmtian, of the 
pTeap wes probably ap one time continuo, bert 
a change te arid conditdns in northeastern 
Mexico atl Texas teolated the two species me 
maining in: this country, 

The distriimtion ef the marah nibble lim 
ited to the southeastern coastal States frum 
Digmal. Swamp, Wirginin. to Mobile Bay, Aln- 
bom ft se comuonin suitable places in Fler. 
it, Ite larger telative, the swamp rabbit, 
ranges weet from this ares te Tene: ated np 
the Afiskissippl Valley to Whinsis and strutheast- 
eri Kansas, Swap rabhita are maniercs it 
the low, wooded costal regio of Loutsiena, 
Ther ure lirger and bongerelewwed than mairali 
rbilrite uireel flowtes yet fiat, 

Among all the rabbits af the world the marsh 
and swan cibhites are the only. epecica which 
leave atyiatili: halite, [rth live watily in 
marihes; wooded awampe, atl alone the teow 
wirtied! courses of streatme, Other roblats gil 
ered are ctcasiialls Lnowa to creas water 
hy swroming, Gur the marsh and swing rah 
hie tive abot the water jim) take te i with 
oH dhe freedote ofa ntiekrat ar ain. The 
marsh robhrt appears to be the more aquatic of 
the twee as the ewarip rabbit semectimes [hve 


a the farest. farther hack from the water. 


The Tropical wool cobhite are hohanaite ad 
te ilenae forests. where they are well belelen 
ttiler the rink ondererowih, They are at 
kitten jocenter the water, bat. like their qertli- 
cm celatives, nvke rweies tirewel lhe dense 


al 


vegetation they frequent, The marsh robbics 
live in cypress or other fresh-water swamps, 
heavily wooded bottoms, and fresh water, a8 
well as brackish marshes. They feed on a va- 
ncty of vegetation growling in sech plicea atl 
‘digg sai aes edible ryats as the wild potato and 
Nols Gis and swamp rabbits hive several 
litters of from tveo to six ytning each season, 
beginning in April. The voung are bor in 
large, well-maie covered newts, which ure built 
of rushes, grasses, atid feaves and lined with 
hair from the parents. The nests, which have 
an entrance on ome ate, are tetially located tn 
the intdst of dense growths of vegetation or on 
thesocks, in low, ewaripy places; and are some 
tines surrouniled by water. In the moet fre- 
quented parts of marsh and swamp these rab- 
tats make well-trodden trails: through the dense 
wigetation. | | : 
Then alarmed, marsh rabbits ron fer the 
near water, intoowhich they plunge and swim 
quickly te the shelter of aquatic plants or other 
ever. When ene off from escape by water 
they try to avoid capture by doubling and turn- 
reg, Imt are sd shert-legged that thew are ecad- 
ily overtaken by a dog. The tracks of these 
rabbits in the mud differ from those of the 
eottontiils in showing huprints of the sprend- 


fee, 

In Sonth Carolina Bachmun once found nn- 
merous rire tablite it the thickets aboot re- 
cently fleddedl rive fiells and ewan, When 
he beat the heshes the rabbits planet into te 
water mil swam away eo rapidly thug some 
etcaned freen a New fucuidliand ine which ace 
companied him, Several, apparently thinking 
themeclves unnoticed, stopped ind remained 
motionless ahowt fifteen vards from the shore, 
with only their evea and noses showing above 
water. Thitn conegaled in the mddy-water, 
with ears fai fate thebe necks, they were 
difficult to ace. When toucher| with a stick 
they appeared unwilling to move itt] they stew 
that they were discovered, whet they quickly 
swam Away. 

Later, when the water subsided to ite regular 
channels, where it was alent caght feet deep, 
many oof the rabbits were peck swimming 
about, meeting and pursing one another ae if 
in epeort, Cre which Bachman bad in captivity 
doring warm weather weld he for hours m a 
trovuh puttly filled with water, wrth which the 
tage waa furnished, 


THE PIKA, OR CONY (Ochotona prin- 
cepa ard itu relatives) 


(Far iNustration, ser page 4og) 


The piles, little chief hare, or conmy, af it is 
rariots|y named, ds aniong the most attriuctive 
atl interesting of etir moantyin aminale. Tt 
ia abot the aise and shape of a sill guinea 
mie, with a short, bhitt head, bras, rounded 
ears. short lege. practically mo tail, and a Jong, 
finify cont of fur, While most nearly related 
to the hares and rabbits, it has very different 
habits. 
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The jikas form a group comprising marry 
tent toch alike in gviucral appearance and 
distributed. among the hich mountains, from 
the Ural of Russia through Agia and morth- 
crn North America, Tn Agia they oecur mainly 
in the mountains through the middle of the 
continent aduth to the: Himalayas. Tn Pleisto- 
cene time they ranged across Rurrope ta Eng- 
land. in North America they are finited. te 
the western side of the conlinent, from the 
ADotint McKinkry regen of Alasku down the 
Rocky Mountains to New Mexico andl alone 
the Cascailes and Stereo Nevada to the Moont 
Whitney region, i California, | 

Grying to these North American animals the 
ippellaten “cony” done of many, ingtances ‘in 
which the tiane of an Old World. animal is 
brought to America. to designate a totally om- 
related spectex, Onoe fixed in current use, the 
tidapplied tern is certain to persist, 

Pikas are amine the few mammals which 
live permanently along: tlie high ¢rets of the 
thitintains, muinly above timberline, bit they 
ale decent in, rock elles anv the opper 
apruces, firs, aid pines. The altitide of their 
haunts varies with the bettude, being between 
Booeo amd casco feet in the United States, but 
Alogi nich lower, 

Tre these corel, alpine x lg the little atti- 
mals live wholly within the shelter at tuck 
Slides and among the creviers of shattered rock 
masses Their distribution i4 onaccountably. 
broken, and althwuwh abundant in many. places, 
they are absent from tiany others equally sut- 
thle: Their luwnes are mt the midst aj the 
flower ledecled glactal valleve und hasina, the 
haunts of the hig marmots and mountain sheep. 

They: are oaonly ional in habits, ond 
threetiowt the daw may be beond thelr edd 
little harking, or bleating note, like the evi 
bles “ch-ch" repeated of intervals in ou nasal 
tone, resembling the sound made hy Seytveee- 
ing-a toy deg. Oecasionally they may be bard 
barking af night, perhaps when disturbed tw 
se prow enemy. heir notes have: mw cu- 
nowsly ventrilaqiial quality, which tenders it 
difhentt te locate the animals uttering them. 

Cheing te (hele dull grap op beewnish colors, 
the pikas blend with their background so com- 
pletely thar when quietly RIT a rock they 
are extremely dificult to see, Even whett ram- 
nine aboot at a litthe distance they ate nit 
easily noted, Their mevements are quick and 
they scamper overithe rough surface of o rock 
elide with surprising agility. 

Littl: te known of ther tonne intimate lite 
history, Their young, three or fowr im home 
her, are bern wenlly during the fret half of 
simmer and aire out foraging when lees than 
half-erown. | 

Small, bright eyes and bie. renutided care give 
pias an odd ond attractive appearance, unlike 
that of any other mountatn erica, They are 
extremely watchin! ancl at the first alarm dis- 
appear in the shelter of ther rocky fortresses, 
Their litthe bark, however, continues to come 
np from their hiding plices with constant itera- 
fiom, Tf the observer will ait quietly at some 
good! vantage polnt his putionee will eventually 
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he rewarded by the appearance of the pik on 
the top of astone-near the mowh of ite retreat, 

Alter a time, Hf evervthing is quiet, it re 
RIES 9 ¢catnpering about over the rocks or 
naw come to the border of the slide and make 
litte. excuraicis, 2cross the open grein alter 
cone of ite forage plants, Sappmg nimbly 
From the herder of he sides to twiphboriie 
pitches of verctotion, sametimes filty or mee 
feet away, the pika nipa-off the aems of short 
frase or other plonis and taking them wh, 
ike ermal Inmilles, crosswise in its mouth, pn 
back tev adil thera to its “stacks,” These sallies 
ate qc Ttthe pun, mode ae though in fair of 
brite fore away from the safety af the rocks, 
Caution is needful, however, in ao world where 
luck such ehenes as coyotes, lynxes, foxes, 
wentels, hawks, and owls. 

Diorie late samiimer the pilkos hove the extra. 
ordinary habit of gathering storce of small 
herbage in piles containing sometimes a bushel 
cach, osanily well eheltered in dry places tinder 
the rocks where they live, Pikas are active all 
winter, oft) these litte stacks of well-cored hiv, 
contain @ great vatrety of small ries, 
serve tlicth as food daring the severe cold sea- 
man, When ot these High altitudes they ore 
heried umder many feet of inow. | 

In pleasant weather, near the end of summer, 
visitors to the mountains of Colurade, Glicier 
Nuttonal Pork, the high alopes of Ment 
Shasta, or of the Sierra Newada may have the 
pleasure of watchity the pikos hard wt work 
deity thelr “haying” One of ther “stacks” 
iit the mrmmtaing of Now Mexico contained 
thirty-four kinds of plants, including many 
fowers No one who oped hecomes acquainted 
with these unique and gentle [little antenals will 
ever orike to remember them with friendly in 
Lerest. 


THE PORCUPINE (Exethizon doreatum 
aid #28 relatives) 


(For illustration, ser page 417) 


The poreupine is one of the mist grotesque 
of the amiller North, Ameticun maremala, 
With o weight of from fifteen to twenty 
one its heavy bods ts sapported on short 
les, the feet mestitig Hat on the @remni like 
thate of the raccoon, instend of on the toca, as 
mn moet stall animals, 

Ita strangest peculiarity is phe specialized 
development of mdat of the fur inte rid, 
eharp-peintel! apines «sr “quills” from half an 
mch to over three inchra in tength, Thot the 
aiies represent the inderfur of ordinary 
mamnils 1 evident from the fact that they 
are overlaul by long, course guard hairs; pone- 
tities geveral times their lenirth. 

The apiny arniatien weually Ties flat ot 
the body, bot when the animal is excited or 
alarmed it may be raised, by special tmiécles 
en the anndersvle of the skin, into a liristhing 
arny of hharhed péinta. ‘The spines are so 
slightly attached (hat when their points enter 
the skit of an. enemy they at once hecome free 
atthe hase, The pointe firmly set in the skin 





FEE TRAIL OF A PELE GO MILADOW AOLteE 


When compared with that of the decrmonee, 
ene notes the alwence of the tal mark and the 
rarity wf the fore feet being paired (ste payes 
fog am] gan), 


of anther animal, the spies can be witulrawen 
imly with corsiderable effort, atl df left will 
gradially work deeper and may traverse: 
comideruble part of the victim's badw beiore 
fitrally beceneryiniys ey shel : 

When assailed the porespine tur down tts 
beid, arches ite hock, and. on fiemby planted 
feet with all its pines erected into a bristling 
cover, awaits the enemy, The inatant ite body 
ig touched the clab-ahaped tail, seme with 
A multitwde of spines, ia swing vigorouely 
aroind and tle animal eo incauteina aa to. re- 
erive thie byhewy. bs pares by a host of stinger 
dorts which, freee from the porcupite, renain 
to torment the aggressor this ewift and ef- 
fective rae of the tail has prohobly given 
rae to the idem thag the porcupine can “shoot” 
its qindls when defending ital, 

Despite tts defensive Powors, however, the 
eset On occasion, atccessfully attacked 
ber worlone enemies, tteloding the motimtiin 
lion. hobeat. fisher, onl even the eagle and 
pret bernie owl The fisher fe sand habitoalle 
te kil ood fred upon them, and the enersted 
quills ate commonly found urnler its skin, 

The frightful effect of an ill-judged attack 
ona porcupine ia shown by inexpericnced dees 


to 


after their first encounter with) this strange 
beast, That such an attack = 8. datiygerons 
yenture, even by ae craftiest and mon power- 
Fal of its enemies, is well, demonstrated hy 
occasional fatalities atnong: large carnivores 
which result from the great mass of spines im 
bedded in thetr heads and bodies. 

The North American porcupine is o tiorth- 
ern atumal belonging miinly to coniferogs for 
esta, and ranged from sea foyel to timberline, 
It originally oceupied. nearly sll the forested 
parts of the continent scnth to West Virginia, 
gouthero Ulingia, the Dayis Mountains of west 
erm Texas and the scuthers end of the Sierra 
Nevada in California, bait was absent from the 
Southeastern States and the lower Mississippi 
Valley. | . ee | 

While characteristically a woodland oli! 
at times at wanders from forest shelters and 
has been found prowling abort above tinber- 
ine on high mountains, aod anwmng alder thirk- 
ete beyoud the limit of trees in the far North, 
They are usnally eient, at at tithes ttter a 


terinis acealing ory, andl in addition hawe a 
variety. of anuffing, growling, and chattering 
nolace. 


In. the: forests of tropical America, from 
Mexico to Bracil, other and shorter-qiilled 
porctpines occur, characterized by smaller sue 

itl clenderer binfics with a. king tail, the ter 
minal half of which ia naked and prehensle 
like that of an opossen. These animals tn- 
hatit forrets where mu conifers prow, and ore 
much more arboreal in habits than their narth- 
ern relatives. Still ether amd even more xtrtk- 
ingts dhfferent porcuptives occur tn Lirpe, 
Asia, anil Africa, some of the African anitnals 
paving heavy shines more than twelve imches 

ut, 
All poreupines are trite rodents, aid the 
name hedgehog is erronecualy used when pp- 
plied teany ef them, .Medgehours are amoall Old 
Vorid insect-eating minmmale which have thetr 
hacks covered with porcupimelike spies, Tut 
attin no. way related (othe poreupines, 

The American porcupines ate mainky nec 
tomal, although they sometimes wander about 
by dow, While largely arboreal in habits, they 





pose much of ther time om the ground and 


commonly have thotr dens in caves ot the bases 
of cHifs, ander the shelter of large rocks, logs. 
piles of brash, or in heillcwe ot the fasne of 
trees. “They are slogessh, stoopid animals, with 
poor sight, amd are mmable ta move ripifly, 
either th 4 tree er on the preowned, . 

Although on the greene] they sre extremly 
deliberate, m the treetops they are even mor 
ticgish anil can be compared only with the 
Goth In ‘consequence they are practically 
helpless dn othe predence of an enemy esorpie 
for the defense afforierd! bye thicit apiny arto. 
That in moa) coses thre ta effective tm evidences] 
be their contineed presence throneheut x bore 
part of their original rine where foreste still 
emist. 

Porcopines ore solttury aniinils, totally abe- 
wil of any qualities of gee! fellowslép with 
thetr fond, tet the attraction of woollan 
comps often brings o number tigether, ‘Ther 


THE NATIONAL GEOGRAPHIC MAGAZINE 


are excerilingly fond of ealt and persistently 
return to camps to gnaw logs, teerds, of any 
other object having o salty Havor, 

They appear to fe practically amnivormra £0 
far ae wegetalle matter is concerned and fem 
upon the hark ond twigs of spruces, hemos, 
never) apecies of es, cottiiwenwls, alilers, 
ond ether tree: amd boshes: In orchards ond 
gardens near their hounts they eat apples, tur- 
nipe, arid other frites and vegetables and visit 
the shores of ponds for waterlily pads ond 
ther aquatic plants growing within rooeh, 

Ordinarily they eat patches of lark from the 
tree trunk, bot sermetome:gindle the tree or at 
times denude the entire trink, They often fe- 
main for weeks in the top of a singh: tree, een 
in the sevorrat winter weather. Thad a pructi- 
cul ihostration: of this on one occasion when 
atormbeand in a fur irader’s cabin at the lyrad 
of Norton Bay, on the north coast.of Bering 
Sea, where belt of sproces reuched down 
from the interior, We were short of meat, and 
when ome of the Eskimms reported thar sine 
time before he hod seen o POS if Aproee 
tree he was sett no fook dor it, A few hours 
later he returned bringing the game, having 
food it in the very same free where le had 
seen itanany dayé before, althongh we hod just 
experienced 9 pertod of severe weather, with 
temperatures well onder yo degrees. Pabrenhent 
below cero. (Tt woe on thit occasion tlieit | first 
Toarned the. palatable qualities of porcupine 
Tre Sh. ; 

Litth. 7s knewn definitely concerning the 
family life of these animale. The vomtig, from 
one to four in number, are amaringly large tt 
tirth and appear folly armed with spines. 
Ewen before ther are half grown they adopt 
the sclttary habit of the pilults and wander 
forth to care for therselves, 

Porenpinés have an intimate connection witt 
the romantic side of carly Indian life th eastern 
America “Their white quilla. were colored in 
might bee by vegetable dyes Known tu the 
Fneliasis and served to make beautifal emblruid- 
ery on tyilts, moccasina, and other articles of 
abortoimal clothing-antil primitive art gave wiry 
to the more tawdry effects of trade gota: 


THE JUMPING MOUSE ( Zapus hudeoniue 


ite) Ht relatives) 
(For lingration, sec page giz) 


In several ware the pimping mindie is uniqie 
mong Amencin tuummals, Ita strongest char- 
artteristics are at dell, rosty yellowish eolor, o 
tender holy about three inches long. a remiark- 
ably Wender tal aout five inches in fongth, and 
lenge hid fous amd feet, which are specially 
devehopedl) for fining, Whe those of a little 
kKingarom Te adit i te provided with 
cheek poreles, ene on each side af the mouth, 
i? ohiich Wt gathers fowl ta be catried to its 
hidden steres. | 

The Jong tail serves as a lulanwe. during its 
extrocrdinarcy leaps: some of which in a sitiate 
heer! cover-a ietinoee of shoe ten feet, Tf 
be accident ane of these annals hoses tts tall 
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aghonever it jumps it is theewn inte a eericé of 
anmersaults, titithe helplessly aver al over 
dn: the air, 

The jumping mice form ao small group of 
species and geographic races clogely siniilar in 
echeral appearance, ‘They ate the sole tepre- 
sentatives tn North America of the (ld World 
jerbona aol are themselves peprescniol tle 
where bya single species wecurting in the inte- 
riot of China, The ferboa family contains m 
wihdition many larger and curiously diverse ape- 
cles distritmted over a large part of Asia, 
Afries, and southern Europe, Many cyt 
Workl jerboos are desert animals, some of 
them exact reproductions in shape abd color of 
the kangaroo rate of aru) regione m the Weet- 
em and Southwestern States ard Mextigo, al- 
tiyagh they are in no way tolited qo those 
ariinniats, — ee _ 

Famping tice are distributed over most of 
the northern parts of North America feos the 
Athintie coast Of Labrador to the Hering Sea 
roast of Alaska, aul southward.on North Care 
ina, Uineis, New Alexieo, atl (California, 
They are nocternal in habrts and five in or near 
the borders of forests, in thickets of weeds or 
hrashwood, and in meadow adjoining woudl 
lal areas or forest lakes. Tn prairie conmery 
ther occupy betta Of wooly growth bomloring 
sitearnn, Tih congenial locate ther tange 
from seo level ip tucan altitode of Kono free 
det STH Pee 

For winter homes they, dig burrows tio or 
tliree feet deep, in the lower parts of owhitch 
they excavate oval chanibers and Oi them swath 
fine, grass unl other soft material to make a 
wari mest Cither chambers pperitig fren 
thear lnrrrows sory? as atore-rooms for hernics,; 
areds, ond nuts ol woricite kinds, atomig whack 
betchniute are a favorite, 

The nests oectipied as serumer homes ote 
placed in shallow barrows few inelies Poichewe 
the sirfice. of the ground, ior they may be om 
a hollow tree, onder a piece Of hark, in a aletrag 
tmssock of grass, or in other makeshift ahelter. 
In thest nests the young, varying from two to 
etight ih. muinher: ane born at varying times. be- 
tween May and September, indicating thie prob. 
ability that tote than ane litter te produced 
cach ee, 

When euddently startle) from her neet the 
female often Neve ee ref tee) woerreg 
climat¢ to ler teats. She run swiftly throws 
the grass, acl if hard pressed) will take a hotig 
leap, tll Ginming the penilant young. Tt 1s 
surprising: that such delicately formed animals 
can titke lnm leapa in thickly grown: places 
bad apparently: land salely, pe hined when 
carreing. their wert be tle titre of the 
mother acane of the wooung ris “ter porreil 
loose, hut when the alarm tt over no doule 
ahie retraces fee Sere) aan mesaahes pre. Dinah reetay 
bis dresser iz: 

In the northeastern Stites puriping miwee are 
eamacn habitants of mrakiws,, Thev ate 
quails at het in the rocky méadows of New 
Enetond, on the flaarerspangled herders of 
ruahing trent strane in the Sierra Neunda of 
California, pid the bogey gladea of anharctic 
Alashii. 


came fat on 


Sa 


My fies) oequaintance with them wae made 
ine Weare mec, titi faving timeey im north 
orm New York, Hidden onder sa bayenels, pe 
the: fast forktal waa ramed one of them was 
often revelled, aod its startling Ieapa aiwayn 
resulted in an exciting chase, which ssneen ty 
coded inthe escape at the ibesngee Hele! heuet, 

Unttke most of their =mall feiliypws of 
maulew and thicket, jumping orice reyitlarly 
hibernate, oecipying. the nesta near the bot- 
toma of the winter lurrowsa. They wendlly he- 
the abuodancy of fool wt the em 
of summer, apd in September or October, with 
the approach of cool) weather, enter thei wo 
ter quarters and sink inte the long, bibernat- 
ing Icthargy, Sometives two of them are 
found Wdbertiating de thee eerie mest. 

Dering hihernathom they are ceded ip in 
little furry balls, the nose resting on the aldic- 
men, the hitd feet on each side of the heal, 
ard) the raat wear prennil the hele. “Phe 
winter aleep went) Tasts nihil eprom. bot may 
be lroken at fny) tiie Liv inl weather, 

When hiternating the pice appear coll ati 
fifeless, tit if one is canned into a worm 
honar of even leh) a Long thome ft the captors 
hanils i¢ will slowly awaken al trey beecne 
ap lively as in summer. When returned to o 
how temperature, however, 1 aon reece He 
westerints eeatotial aloes, 


THE SILKY POCKET MICE (Perog- 
nathus faves une its relutives) 


(For ilestrition, see page 413) 


Sivft, shim for, delicate coloring; and 

acetal fort clietleperttinds ale etlkew pocket tice 
Sie edhers Of chetr kind, “The fanily of 
which they are members conaiate of rodents 
pecuhar to Agwetict lind dochivkes manw oiler 
ipeches ab pocket mile aml darheare rats. AT 
ure provided wath litle pouches on each atte 
of the meuth for wathering atl cinrying foul, 
have proportionately long fails, amd hind legs 
and feet more or Ieee developed for jampang 
Ciely in the mar remide, way, however, lire 
they related tothe jumping mice of the jeri 
faiiithy. | 

The silky pocket mice vary ih alee from the 
tiny wellow enectes pictured mn ihe wocompany- 
ine qvate, whieh watehs much Teas than an 
cane, to forme considershly larger thin the 
commen totike menee. “The firthe yellow pocket 
mittize fe ome of the amiblleat marenaly in pie 
woetd, aod in addition ts one Of ple eicat berate 
tful of emt anil apeeies, Its bright exes andl 
the delicacy of ite form and color, combined 
with the reutingss with. which, In most in- 
stances. i apr te hose all fear whet congtt 
eel gently bundled, reroler a) extremely ate 
tructten, 

As owith the tmapeérith. of ether: pucket imtce, 
Vor silky: hatred) apecto are Tomited to ihe more 
arhl parts wt hort Astertca, anal fraige frei 
the ‘Creat Plaine weet af the Alissisdippl Val- 
lev to the eastern bane of the Cascades, to the 
Sierra Nevida, aml farther etntitward to the 
Paci coast. and trotie ile Canadian leorder 
fo We Volley of Mestew, Vertcally,; the mang: 


abit 


OF these mice extends from sew eve] to on 
altitude of more than 7,000 feet, | 

_ As with the majority of oor wiht moeriruts, 
littl: accurate information 46 available coneern- 
tay their life hittory. “They” are tibitants 


mainky o€ desert regions, where they prefer the: 


Ufeas of sandy loim, which prodace att abun: 
(atc ofacatiered tesertveectation, They are 
nectumal and by day are teen only when 
(riven from their newts, Their rather shallow 
burrows are made in soft 
varying. a little with the species, Some species 
horcow only under the ahelrer of bishes or 
ulher Yeeetation : others ott in the bare grein. 

Fach borrow commonly tia grouped ina 
(mall area several entrarice holes, which loaid 
through tintels to the central passageway, the 
nest, and the storage chambers Usually there 
is a lite ‘ple Ove owthaee clkrt throw ttt on ene 
ile of a hole. or a of holes may he ina 
little mound of earth, The entrances ure wot 
ily stopped front within by loose earth, and if 
1 persia quietly traits ina short stick so as 
ip remove the corthy plug and tet in the fivtit 


eee the dirt gaddenly feturmed to ta 


Ive nah 
fees Ca, 
icks the door closed again, aie 

he von, Virving from two to six in a 
litter, are tn in these littl: dens in warm 
nests of dried graasea, They hinwe been foun 
at all tumes between April and. September, abs 
naking it apparent thar eevers! litters are pro. 
diced each soos, . 

‘Tho silky, as well as the other kinds of des- 
ert pocket mice, do not drink water, and, as 
has been shown by experimenta, they may be 
kept for miontha in thorctahty. dey sanil atl 
fed ont drivel seeds without any resulting die 
comfort. Through the ling preesnre of desert 
ctytroanment they have developed the power to 
prednce atticdent water for their physbtological 
precesses by chemical change: in the starch in 
their food. which ore effected In the digestive 
tract, 

Representatives of this gromp of inice are ab 
Mest everywhere in the aris parts of helt 
range, aod in, tiny sandy localities are ex- 
fremely imermusaind active at right, as shown 
by the multitude of litth: tricks in the dust at 
suntise cach morning. Their prewenoe in the 
(desert is indicated alse by the many fittle chin. 
cal pits half on inch or an inch deep, where 
they have located small seeds and dug them up: 

They lie close im their hictows during cold 
or stormy weather, depending on ihelr stores 
for fied. but are not known to hibernate, al- 
thoagh th the-norcthern part of their pane they 
afe centined te their burrows: for lung periods. 

At one of ty oan to the desert of Lower 
California T torad tho silky and other pocket 
itice excessively oimernis and sn slwirt of 
thee! that they swarmed ahoom wa at night with 


amaring lack cf fear, AMfy expertences ‘with 


thet are given in the accompanying accent of 
tlie spiny packet mite, os 

The stiky and other pocket mice luve thane 
encinies, among the worst of which are the 
handsome ith desert fox and the covnte 
Others: which continnally prey. ipen them are 


acrid, the stuition: 


tt ttle jets, as the ecchpant promptly 


THE NATIONAL GEOGRAPHIC MAGAZINE 


the ladger, shank, ard -hobeat, as well a9 many 
owlk 


THE SPINY POCKET MICE (Perog- 


hispidus and ite relatives) 
(For illatrovion, ace pane 413) 


Packet mice are ilivided? itu several mittiral 
croupe of species, all having certain characters 
IW Oonttron, ae co patted. Hrud. lerigthencd hind 
fect cicnel Iris, ariel external clivek poe les fur 
catrring fod. The ay BLOUp COTES tt 
merase species, the smailest if which is whet 
the sire of a house tomse and the largest 
ttearly twoce that size. 

They are more slenderly built phan the sifley 
species and have longer tails, with the hairs 
iene eoe along thy terminal half, thi giving 
a alighthy brishy or tufted appearance, ‘Their 
most stoking choarueter-is the ibstinetl: cqqrser 
hate with tong scattered) guard haira, Hee ematlh 
bristles. witich congpicunaly overlie the for wry 
the hinder parts of 
the comtnon name fs clerivesd, 

The distrilation of the spiny fornia: althonels 
niardy the site aa that atthe silky anes, is a 
little more restricted, Atl belong to the arid 
er toiert parts af the West and Sonuthwest, 
from South Doketa amd middle Califoratsy: 
routhward to Michoacan, near ve seuthern 
em] of the Mexican tableland, and thromehout 
Lower California, 

Soir species inhabit the scattered! growth of 
points tn sandy areas, but they are more eetecr- 
ily characteristic of harder awd more rock- 
strewn soil, rocky mesas, aml foothill slopes 
There. a few species mike linrrows in open 
gratind, seinetines with a ainety hile, hut tay 
OF them take their nesta under rocks, ierer- 
ie, or tn burrows shelters!) by such desett 
Ttishes us Covilles, Hursera, Olnera, Cercidinm, 
at) pacer itites, | 

In theso shelters pocket ntice moke fitile 
motnds a few inches high and tea or fifteen 
inches across, The mounds’ have several en- 
irancea on liffercnt stiies, one Of which gen 
trally shows signs of teceit use, although Ly 
day itt kept closed from within fy looge carth. 
Each of the maiy-entraneed dena is occupied 
liv single imei Early in the morning. he- 
fore the wind fills then: with vat, tiny trails 
Ane Le he eceth leading: fron thence dootwors 
towed the nenrest feeling grounds atl all 
about their hasants. 

The epiny and the eilley peocker mice, shariny 
much the same arid region, have the same fio 
planits ane ary reed pen thy the ARI Cte 
mcs: ‘The ford of these mice consists mainty 
af smmill sees, inchifing the wild mornin: 
ality, wild stinflowers, wild parenipa, ond 4 
ndititude ef others characteristic of the vari 


the leuly anil dren which 


i Eres they foci. 


Pocket mice are strtctty nocttirnal at crepus 


colar ity habits and appear by dar only when 
Historbel, EF the plizgedd entrance to 9 bor 


Tow if opened. however, it -will t rotate Ihe 
quickly stopped tip aeain from within ley the 
ccemmerven! frevirseleabeler 
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The young, in Titters of from two to cight, 
are born at jmregular times accordin: 


the sotth at least several litters appear to be 
born each year, the wining being eoted ahrmest 
every month, 

When camping alone for a few dare in the 
desert near San Ignacio, in the milo of the 
peninsila of Lower California, | had-a wnigqoe 
Ot itty to dear sanething of the pecultari- 
Hes of the various pocket omee: ‘Thren-epecies 
were abundantly represented, inetoding both 
the sity and the apiey kinds. They quickly 
learned that goed humting coull be fours in 
ail shout the tents fer the rico grains onl 
mMbher scattered fool ani) promple tock advan- 
tage of it. | . 

Aa rotn iis oppreaching darkness begun to 


render objects indistinct, fren ther borrows: 
among the socrouniiing hirhes they swarmed 


Tite comp. and were tisy throughow the night 
minntely searching. the provi! trier the shit 
ter pent fer evers particle of food, tn order 
te see these titeresting yvisiiore to hetter webyan- 
tage [placed qo cundle ona arsall box in the 
middle of the tert. | 

Five or six tndliytiools, representing three 
pices often cate within the circle of light ar 
the parte tame, At fret-all were shy and when 
[ dle any eedden troverient wold leap in 
every ditection, Wile grashoppers, and quickly 
vanich, The-smalles: of the specie, a member 
of the silky seroup, wis the shyest of oll snd 
remained!) titi) and reserved. — 

The two targer species. representing both the 
spiny ond the alley groups, were much more 
Wild gral quickly heeame confiding and delight- 
fully friemdly, Their attention was promptly 
attracted! to polled pay which TI aenttered on 
the round tn a spert well lighted by the candle. 

Sitting qitietly close hy the hait where the 
viitors congre@ntied [ soon had evidence that 
aricta themactrns theme litth heagia are ee- 
tremely pngmectora The firet fo reich the 
fowl wonld Herrely charge the next comer anu 
‘wars try to leap mpon ite back, ot the same 
nme delivering & vicon downward) kick with 
iy strom hind feet. Oerctstonally the new- 
cimer wonkl charee the ome already at the 
When five of six were trying te secure sole 

rmsesaion of the small food pale there wae 
ively skirnttahing aboot the premises, as they 
tlternmately attacked and pursued one another 
weer the sand and among the hoxet ond other 
cmp gear scattered aboat. Anuenygly quick 
ht movements, they would leap now forward, 
now atiewise, Tow straight wpa feot or more 
rt tie air, with) alec! equal eclerty: and the 
direction off their tneverments whey attucked 
was often tnexpected When ronning abit 
en the level sand they: had o steady, swiftly 
gliding mation, which their trocks showed waa 
the rewalt of a gertes of little pomyre. 

Both the spiny and the ailley pocket mice le 
came so coming the first night that when | 
pat my band on the gronnd palm up with a 
ttle rolled oats mt the nearest pocket mone 
would con to Hf, stop for on instant to stell 





. fo plies 
Tattle aml general weather conditions. Tn 


‘wool sowly hot. | 


without dating to leap, 


doT 


the finger-tips, and then mount and sit qaletly 
on the palm and fill its cheek pouches, 

At such times the mice showed ne gnemsd: 
nes, cven when raised in mr hand to within 
a few inches of my-eves in order-thar I a 
Observe ther movements more closely, " 
mitinta of cheir front fect when putting fool 
into the ponches were so riniedl that it was in 

o¢sible to follow them, The nove was hell 
yest over the fool pale, and the check pomches 
an ‘ visibly swell fe they were 
illed until they sta) out Hike little bladders 
on coach dele of the heard. 

As goon ha they were fall tie mice becinie 
toeasy tol get awoy atell wok! mm from one 
vile Of my hand to the other peering down 
the abyemal dept} of three feet te the ground 
: As soon ge toy brane, 
wat liwerel! to the ground the mone darted 
iwi to carry the aod to its store in the 
lnishes twenty to thirty yords away, quickly te 
Tetum with empty pouches, 

The mice: goon became so tame thig while 
they were on my hare or on the grown 1 
eomld with one finger of the ether hand stroke 
golly the tops o P heir heads: and: bucks and 
even pick them wp bry their toils and ssisyend 
them head down, When thes held they re- 
mined imoninless, thie tiny frome feet like 
htte closed bunds held againat their bresste 
When lowered and rele*sed they woulil imme. 
dintely reanine the fillieg of ther potiches an 
though nething had happened. Several hnh- 


widnals of the dozen oe more which made free 


Of the tent hud Jost part of their tails, so: that 
they could be readily distinguished. 

ne of these ithe bobtails was so gentle anil 
coniding thet Tobechinie much attached bo it 
Te woul nit oll manner of familiar treat- 
ment, such as beitig picked up by one foot or 
by the tail or being termed on iis back. With 
this confidence cume a sense of proprietorship 
m the. goud things here eo sodilenly and myste- 
riciely plentifol, os wos shown be lis attitude 
toward bis telliws, : 

Amin and again when be wos. filling hie 
pouches from a pile ef ‘rolled oot= in my bend 

lowered it in a eently sloping position within 
teroor fifteen tiches of anther mone gather- 
iit fool on the promod. Therenpon the little 
bobtall in my hare) would invarnibly leave the 
tank of filling fis perches are witha beatae 
tien Teap dew oon the hock of the one on the 
prot ‘The. surprise! nnimal thi aesailed 
From oat unexpeiched quarter always fled in 


terror, 


After ia short purenit the boltailed one would 
come raining biavk aud instead of gitng to the 
equally inetime pile of food om the ground 
well come striijeht. ta oy hand and complete 
hie task. The itdlustry of the tthe aritnals 
appearal th be treeless, as workite swith: they 
mate trip: after top with pouchliads of ford 
to their ores al quickly returned. Che night 
1 watched this strenuous work fortwo hours 
until I retired, 

The abundance andl boldness.of pocket tice 
ami) kangaroo rate at thes plice led me to be- 
lieve tae there fotl been a former slondance 
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highivy specialize! for 4 
pecuharly restricted mole 
at re = A" the Tai ac kel po 
hier They fort 4 
atrongle mirked Picrrrity 
the (peomividse, whieh: tn 
Cidesvariows peters ail 
aie afiecded atl overs 
arinkae om exiernal ferti 
[ert voiweiige freer «jhe 
dae Of a largee muse fi 
aomaciwely formed ani 
rail epttallinge ow. lieroe 
hotee rat rm weaeht 

Withiort except het Uiey 
gre powerfully lragikt fev 
their size, the beeae) oii] 
trent tmlf of the Tidy 
betne extradrdjnirh 
mtecled to mmet thi de- 
minis of them mine of 
life, The berogal doberns 
head js jomed almost i 
rectly on the hedy, Thi 
eyes are «nal! and have 
ie reeineted) vidi te 
lu gapected from aninils 
living unibergrngnl, The 
curs are. Fetuced to fieth 
Healy toms wleent the 
agents, ad) this plpeert 
naked) all te peruvteledd 
With nerves, which ren 
der it tectil a6 an ormin 
of taoch, 

The front teeth are 
head, cotton chisels, 
aril an eel aide of the 
month 6 oO biree packet 
in the skin nosed for gath 
ecitig and carrying: [rw 
Cia othe front fret on 





long claws, which. when 
not leing tied to dig or 
YOUNG BED SCT LRRELS ANT THEIR NESI handle earth, ane aleaalilea 


Theee cute linthe chaps were fond corls at reet in thelr mest in Hott, against phe warlh 5 
ae a ' shelter ' © the feet, se that the 


B mne Ty 7 Mere Pie i ibte aver. loi en j “er ‘an Ope ' 

mw Ten : hes 4 i: ri wr | LiLte. aT i hae ol af i ser fi live ie i getter walks Wik the bral 
HITT Te TOL. J i i ish TTL lie C i f ii iF Vere = 

| alt LBL h rT i 1Al fe Pee ened rm fravthia nl ef them tech a= the ant- 


This bgp ipa (ala hay Be yi carl Tit ler Lh isalal lets lt 


witliotit succes (Roe page 454) cater wots on ita farlele 
Lawes 
et their food lene, cesclitine in a large incrnase Peculiar wm North: Anivrick packet goplrers 
i thre pdest parpalictec, leoct that at woe then MONTY detest are extepuling foo Wines, 
li Cowie seri tlie rivli & Failgrie cnt rit } | leerida = tay thie ticiht iit Wexicw ia the Paste 
Tenew the aged hit et The masamohle eve Coat ard irom thi phat rf the Seat wail, 
enna sch ised is for ihe small rodente a] in Candia, seathward ta Panuma. Theit ves 
peritten) cn) scele gral Prints tie be realiced) tn thal eddee within these limite extends {rin em 
faimime: ont they beeome fore, where previ level te timber-line, wi oalerce Gano feet im 
only thes existed in great tmmbers. This if some of the high volcanoes of Mfeaieo. The 
one of Nature's proecases whereby the akiewet family attains its ereitedt development in chist 
mf the ovenwhelining increnen of any apectes 0 woolerfnl reeing of plains atl volcanoes dome 
MOTT preeernten boot the southern end of the Meexhetn tnt 


THE POCKET GOPHERS (Geomys bur- In the United States these anivwile-are lest 


farias and ite telatiwes) known as “pophere.” but in’ the tinge. thes 

—s a4 - 1 i ay L pia nL ha el ee ee Ae trig ao L 

(For illvetration, ace sage yi) py i tee tt iat tn Shit thee grt 

- called “salamanders” and in Mexico are wbely 

With the excentijnm of the moles the nhherex= Keren ais “tue” As a tile they Trennent 


i | i H | i j ; 
if 1 i + i 5 
Leah i iol | ant ij Lijdaecds 1 peeeet PLLA Ea =- mii Cree es ae liad Tri | tilia | ary r Chines 


SMALLER MAMMALS OF NORTIT AMERICA 


Opes of forests froin among the pales arn 
ther trees of the tropical jowlunds to. the 
ks, pines, and fird on the micuttinm. sides, 

All members of the family tive ahally on 
dergronnd, in manybranched lieriveutal run. 
nels, which they are continnally extending [ri 
itis atte errathy courses almut their ait. 
fhe trnnels are from two to ohent five 
iiches in diimeter, according te the size af’ the 
attinal, wil while tnalle less than six inehes 
below the surface, the approaches to the mest 
ath] Morage chambers Monelines drip abraptly 
iweooor three feet below the regular «urking 
fintnels to the level of thee liviqg quartere At 
intervals glume the tunnels slion side liranches 
are tapi! at sanitary conveniontes, thus ¢n- 
bling the eccupant to keep the main passaee- 
wore itt a hatntaide vowulition, 

The edurees of the mmilerornvend wirkings 
are ronghly indicated on the surface hy series 
of piles of joose carth brewght up througls 
short side gusciges fh the tunnels are ex- 
tended. These fittle miners’ imps of earth 
vary with the site of qhe animal sometimes 
cominining more than two beatiels, The cut- 


lets of the passages Jeadmg to the surface are. 


kept plagued with looss eatth Wher thee 
ational are niwnercis the pretial is. thickly 
dotted) itt all iirections with earth piles, ond 
the coving conped by: the nctwork of turinels 
jit below the surface renders walking vlvti- 
cult The pert indietry, of thee rodent 
miners ootchisses that of the preowerhinl beaver. 

Gophers-are loth digengl atm aueturnal, the 
Khon of their tannels scarcely, varsing except 
when one of the otitlets ie teniporarily opened, 
They are averse to light, anil qf the pli te a 
frewhly trade opening is removed the observer 
tay soem citch a gleapsee of the owner a= he 
suddenly thrusts his leo inte sew. for 4 mo- 
nent before again pueging the door with earth. 

Gophera dig their tunnels by wsing-their teeth 
am! the stron claws,on the front feet. The 
lomee cart ta privbed along the tunnel by the 
head, the paime of the front fect, and the 
breast in fitthe jerity neervemeats: wertil i te 
ejected on the warfare dim. 7 

Owing to thar poor-siglt, heavy bodies: scl 
short legs, gophers are chuney and deliberate 
ih their mnvnnents aid peculiarly helpless in 
the open. Apparently appreciating- thik: they 
rarely werttiire from their onderground shelter 
nd day cacept when in grain fells or cimilar 
sivhering vegetation, Here they sometioncs 
rin aut hWo or thtee feel te cot down uo sicen- 
lent stalk and drag it hastily within the entrance 
of the tunnel, where ae cotinto short secticn 
amid placed in the chevk pouches if to be oeed 
1s food or left om the danse if the ehyect of 
the cutting t& finally to secure the seeds or 
head of tipening gram. 

Daring the muting seas in spring pocket 
gophers run about chomeily from one barrow 
bo another tind iniv often le seen on the sur 
face hy the bight of the siting ain, Most of 
their abort tripe gbeve ground are made uf 
night, when they seinetimnes swarm. ont and 
wariler over a limited territory, Their night 
wanderings are prove! in California by. the 
Hanoy bodice which the coring light offer, re- 


eT) 


Veale tothe sticky erode oil on newly opled 
rows whieh the gophers Tidve tried to crea: 

Cre Witbe te Swen Vir are harn ith A litter, 
Haat wehaitliat Here re mire Tha ome Litter iw 
SCORCH Gr Trt Th TU a This Wari oy heyy 
Sliet Tal! growin imiprate tye uneecmpieal crcl 
sins one er tin homdred yards from the 
howe heration an minke tenets of their ow, 

The fool of pocket goplwrs consists turns 
of tubers, atl, and other roots, inching 
many of a mer woody ther Whole tows of 
Pte er other peut crops-are cleaned apt by 
the extetehin of toniels along them. Sonie- 
red the aniimls follow oa row of frit reees, 
cutting thi rote atte killing tree after tree, in 
grat an! alialfa hells they are great peata, and 
A terigetel comntry their burrows in ditel 
lanks often cause disastrous brenks, 

The big. tropical wpectes sometitites exist in 
such nittnhers as fo rendoy suzeessful agricul- 
ture very dhftcult, Sugur-vane. plunters in 
niin parts ol Mextoo and Central America are 
competed ts wage onremitting war on them to 
aveld mit. Tknow of an instunce on a plan- 
tation in Vera Crac in which thomsanda were 


Killed phibine, a single siason withiut stopping 
rie 


the damage thon these pests, which swsred in 
fron the wljacent aren, 

The large external cheek pouches of packet 
gophers ore wee) solely for gathering stiel) foc 
snppties as gece, etal lathe, and sections of 
eihle roqte ir plant stema on) transporting 
them to storage chambers jorated alow the 
sits oF the tangle, Food is placed kn the 
pouches by deft sidewise movements of thy 
from feet wad The horns, wel go quick sre 
they that the notions of the feet can searcoly 
be thetecterL ‘“Plte pickets are emptivd by gitar 
me the front feet on the buck ends of the 
pemches am) pushing forward, thas forcing out 
the contents. Th ther tunnels gophers pun 
backward and forward with almost equal fqed- 


‘ity, (he sensitive naked! tall serioone toe guide 


Hhete backwash tmovetnerta, 

Pocket gophers one stupid yolitary little 
lesests, wil wtrly alinpevaitions, and hgh vi: 
cot ‘ly where captioned or brenglit to hay, Tris 
ittitude toward the world i justified hy the 
hose oof enemies ever ready to destroy them. 
Among their more acthve foes are snalew anil 
wentels, whieh prirtiac them tet thetr tunnels: 
and teigers, whith «lin them out of their rite 


oi he 


. rhe are alao persistently diewted dav onl 
night by foxes and cayotes.  Morcover, by day 


various kinds of hawks watch for them te ap- 


pear at the entrances of their dens, oml tw 
night the owls, ever alert, captire mimy, 
When one gopher intrudes inte the tine of 


tiather the owner at once fiercely atucks | 


Ta eetie places | have sen Mexicaria tule sil 
vantage of this charactorietic pogimeity bry fawt— 
ching the end of a long string about: the body 
of od capticeal gopher and then turning it inte 
an occupied tunnel, through a recently mude 
opruing, The dwner, seenting the intruiler, 
weil ammdiately altack bith, the combatants 
locking: their great inciwpre in)a bulldeg grip. 

The toverente of the string wonld jive mos 
hice oF the ecentitter, atid hy pulling it ont 


Ano 


seitily beth aninuls could he drawn forth ond 
the epragel owner of the biter, iepeiticteneL 
In thie manier L have known on Pochan to 
catch more thas a deen gophers in a few 
honts. c , 

Pocket gophers are active throemhowt the 
winter even i the coldest purta of their ringer, 
hit in mony ploces mit rely largely on fivewel 
aecointilated in their elarsge chambers. 

Melting snow ti the mountaine and in the 
North reveals the remains of many tunnels 
made tlhreagh it along the dorface of the 
vround, These anew tiniels are often filled 
for dye thistancrs with loose ecirth lrometet pr 
frim invlergenund, anil after the enow drsap: 
peare fy syiring (he corieys branching orth 
forms left, winiling siakelike -thrangh the 
irieidows, afe a preat pozele to thoye who do 
rick) fever! Aner orarin, 

In astate of nutite pocket gophers ate onn- 
SLT Lorbeigebangy thy suhacit ro the surface ym] 
Rrenreye brags hon, Over an enariveos area they 
ext mo ench countless’ thotreands that thelr 
work, like that of angleworma, is often of the 
moat henefrial character, On bare dlopes, 
however, ther work i Iighly injures, ae it 
greatly ineredses erosion of the fertile suriace 
atid ar) tins has us direct influence tn chone- 
ing world) contornra " s 

When civilized mao arrives in their hoonts 
aod upsets natural comtitions with cultivated 
crops the new’ food supply stimulates an in- 
crease in the gopher popuiation and thetr ace 
vith immediately Seaiee exceitively e- 
siroctive and poecessithte unremitting warlare 
emir Ween, 


THE KANGAROO RATS (Dipodomys 
spectabliia and its relatives) 


(For illustration, ate page 416) 





The desert region’ of western North Amer- 
la have developed several peculiar tepes of 
matnimnals, ard arene them are none hand- 
aomer or more interesting thin the kangarod 
rais. These rodents, despite their name, are 
neliher kangaroos nor rats, but are mear rela- 
thees Gf the pocket mice, which #hure theo 

All are charocterizeead by a kangarpo« like 
form, including small fore lewy and feet. long 
hind legs and feet for jumping, and a ta 
longer than the bey to ecrve os a balance. 
In addition, they have latpe. prominent ever and 
are provided with skin ponches cn cach side 
of the mouth for use in holding food to ‘be 
chrried to their sture chamber. 

Tire colar pattern, like the form, of the kan- 
garoo rata ia practically uniform thereiaghsttt 
the graup. Both are well shown in the accom 
anying plate af Oipodemyr shectainliz, the 
largest and most strongly marked species. Its 
total length ia from ta to 14 inches} most of 
the other species are much smaller. rin ft 

anganoeo rats of many wpecies are dijstrit- 
uted over mott of the arid and semiarnl tr: 
gions of the United) States andl Mexico, from 
Nebraska, Oklahoma, and the Galf Coast of 
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Texan Weat to the Paecilie coast, and from Mon 
tuna antl Washingtin southward tw the Valley 
of Mexion and throughout Lower California, 
They ore especially numerous ii the soothwest: 
ern deserts, Where they pre the vchdest aged mest 
pletivesque of ariimils. : 
 Althongh they have no near celstives tn the 
Od World, some of the Adrican and Asiatic 
jerboas are externally almost perfect replicas 
of the kangaroo rate in every detail of form, 
color, and enor patiern, ceer to the tail murk- 
ings, This extractdinary likeness. in. appear: 
ace of two widely sepurated and unrelutes! 
animals is male doubly significanp by the fact 
that both five im deserts and’ have eimilar 
halyits. 2 

Peculiarly desert animals, kangares tata tive 
like the pocket mice, without drinking, ‘but ob- 
tain the neeestary Water through their digestive 
provesers, They are ioat nitterous in nee 
arens, and there the carth is sometimes an rid> 
diod Iv their burrows as to tendir horsehack 
riding. difficult. ha 

Kangaroo rate are pocturnal and always live 
in burrows dug by themselves. As a rile jer 
prefer: sett or sandy groond, bot some species 
occupy arcas where the earth is hard and toeky, 
The borrows of same species uve only one or 
two entrances with o small amon of earth 
thrown out, bat others make litth mounds with 
sewer) openings, entering comes nearly on a 
level or ata shght incline These openings 
are nearly always conepicuens, and while {re- 
quently near bushes, no effort appears ever to 
be onde tu concen! them, and a little trail often 
leads away through the eoft earth, 

The large Oipodomes apretabitiz, which lives 
natnly in 





Sew Mexico and Artrom, cotetracts 
the most notable of all the dwelling places of 
Hie: animals, From ie onder workings 
it throws up lorge mounds of earth, whieh 
eradually increase in site with the length of 
time they ure occupied onl they are eome- 
times more than 4 feet high ond 15 feet or 
more in diameter, Fro three to a doen bar- 
ows enter these mounds, usually at the surface 
level of the. ground, bat sore are on, the shepe 
of the mound The mounds, wenally leeated in 
open wround, with ther round entrance holes 
from four te five inches: in dhtameter, are ex 
tremely comajicinotts,, : 

Although generally seattered at varying dis- 
nates from one anether, the mounds are some. 
tintes grouped in colonies, Wellbwomt traits 
three or four inches tiroad lead away from phe 
entrances, some te other moins showing 
neighborly intercoaree ani) others faraway to 
the feeding grounds, sometimes 200 of jo 
vards distant, Oneiof the openings at the side 
of the mound is unnally the main entrance, atl 
ly doy thiv is ordinarily kept stayed with 
fresh earth, Within the mooted and farther 
ander atound are dug a series of mamidving 
Tne, Gone which are lected roomy next 
Spaanifers ord store-roome Ter food, 

‘Kaitigarod tata are net known te hibernate 
many part of their range. They Tay up food 
for temporary purposta ot least ond do net i 
abroad in stormy on cold weather, The nerth- 
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ern species anil those na the eulder mountain 
Sliogeen niet make large atore agarest the win- 
ter nteds. Their foe) comiinte mainly of sroels, 
raves of seweral plants, ard of little plants jist 
appearing abowe ground. ‘Tiny cactis plarit= 
atl the spline fees leaves of Sorcobulig re 
eften atone the hoods gathered fer fro, 

The tig Fipudewer apectalilis appears to be 
more social than moat of tis kind, as several 
may be cauzht ing single roid, anil, as al- 
ready said, well-worn trails Tem. from mea] 
toomdund. A lithe noise mode fist otiteide ote 
OF these mounds weaally brings a reply or chal- 
lenge inthe form of a tow chem ng or thod- 
ing netic, no dont nmde liv the anitnal rap. 
Wily striking the grime with its hind fect like 
arable op wore at. a 

When caveat they at first atranrele Lek ngcapie, 
Hot, like a ralibit do rot offer te tite, anil weet 
Lascnyive cpiiiet. They have from two to 31x 
wut, which may le born af any season, 
Nothing nee to he known eomeerning the 
number of litters in a vear, | 

When in camp at San lenacio, in the middle 
of the desert peninenla of Lewer California, | 
had an nue epportinity ty learn semectiig 
of the hablts of ane of the smaltor apecies of 
kangaton rat abumiant there, The moon was 
at tts full, and in the clear desert air iteradi- 
ance rendered objects near ar hand: almost aa 
distinct as by day. Scateered grains of tice 

io fragments of food on the jereme abst 
tie oomk bent attracted many loungaros fats and 
pocket mee. | 3 

During several mighty | passed hours watch- 
ing St close range the habits of these curions 
aninmle, As | sar quietly on a mess box jin 
thetr midst both the katigaroy rats and the 
tmer Would forage all abut with awift glidieng 
tovements, repeated’ running across my bare 
feet, Any sudden movement stantiad them atid 
all weakd dart away for a mosent, but quickly 
feburty . 

Although the kangaroo rate did not became 
ao feuriese and friendly as the pocket mice, 
they were aq cintent cn the fnew! that at tine 
Chad ine difficulty in: reaching slowly down aed 
cloning my hand over their boeke, 1 atid ghris 
dozens Of times and alter a slight mtritgele 
they always became quiet until again placed! vm 
the groom, when they at onee renewed their 
search for fool as thengh mu bterrupthin bal 
occurred. 

(me tight, tadiaerve them better, 7 spilled 

a sTiall heap of rice on the san between my 
eet. Wathin twice or three THinntes halt u doren 
kangaroo rats had discovered it ind were bus 
ily at work filling their cheek pouches with ve 
Brats and carrying them awny to their store 
chambers. | 

While sceupied in this rivalry for food they 
ter canine stir prisingly pugnachonoa. f one was 
working af the tice pile and ancther rat Ota 
pockel mouse approached, 1 tromediately dari- 
edo at the dntroder and drove it away; The 
mode of attack was to mish at an-intruder ind, 
leaping pen its heck, give a vigototis down- 
wari kick with its «rong bind fect, Once | 
saw on pocket mouse kicked in this way. TY 
‘was knecked over and for a tminite cr more 
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afterwards can abont in an erratic erurse, 
squcaling loudly as theugh in much pain, 
Sometines the pursuit of adie kanparow rat 
by another continued for twenty yards or more. 
Hy the ome the puraier returned another 
would be at the tice pile andl it wankd imme- 
diately dash at the victor of the feertier iras 
and drive him-oway. In thie way there was b 
cinstant succession of wmmising skirmishes, 
Sotrctince an inttader, bolder thon the oth. 


rs, woul man only two or three varde aril 


then saddenty turn and face the purnice, sit- 
Hak ap on its hind feet like a lite ‘kangaren, 
The puriwer at cove asarned the sane rieurly 
upright position, with its fore feet cluye to Ths 
lwitaat. Hoth wold then began to lop, alicnat 
watching for an opening. Surldenily one would 


Teap at the other, atrikine with. its hind) {fret 


ar like a game cock, When the kick 
londe) fairly on the opponent there woe a sdin- 
tinct litle thump and the victim rolled over on 
the grout Adter receiving two or three 
kicks the weaker of the combatants would run 
away. j F . 

_ The thump made by the kick when they wore 
ghting solved the mystery which had covered 
this sound heard repestedly during: my rights 
at thes nap The morning light revealed ‘a 
trhitude of lithe parred. tracks made by the 
oomhatants in thee battles, Such tracks tm 
the gaind have heen refereed to as the “fairy 
dances” of these heautifol little animals, but 
the truth revealed proves them to he really 
“war dinces,” 


THE BANDED LEMMING (Dicrostotyx. 
nelson: and ite telatives) 


(For Wlshration, ace page gif) 


Banded lemtings are unique among: the 
mouse tobe in their change from the rofous 
brown, of gray summer coat to pure white iy 
winter, With the aseumprion of the white 
winter fra thick, hwrny, padlike prowth de- 
Yelops on the underside of the two. middle 
claws of the front feet, which is -molted in 
pring when the winter coat is jot For an 
animal living in the far Nerth the uselulnese 
of a white ooatin winter is ovicerit, Lait mo goed 
reget apparent for these coriens claw-pads. 

The stummner coat varices remarkably in eolor 
and color pattern, and many of the lemmings 
their bewotiful shades of chestnut, lirewtix, 
of gris art very handsome. They are more 
heavily proportioned thim Geld mice and thie 
very long Huffy fur, which completely conceals 
the rudimentary cars-ond tail, tends to exag- 
getate their ave, 

The tanded lemmings form 4 st revit ly 
marker growp, containing a number of species 
inhabiting coreumpelar texions In North 
Avttver ica they occur rently everywhere i the 
arctec antl subeiretic parts, incleding Greenland, 
mest of merthem Conata, melucding the Arctic 
tfands, dtd a large part of Alaska. including 
some of the Aleutian Islands 

They tangea: far northward a4 vegetation 
aferds them a proper food supply and have 
heen well knew to many of the explorers of 
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these der northern wikis, Toe eouthword 
[haw ote tote the solace northern. for 
evs, where thet atially keep be the apen har- 
ren! ares. 

Net mobch be krwn of thelr lide Ren les iti 
His continent, They are mainly sectoral and 
live in burrows from two to thie Fort bong, 
eriditng with a) nest chamber foor ar five diecbes 
in (lhamteter, warmly ined) with) grass ain) mya, 
Near the meet there 44 e4iill: oo hranch burrow 
a fom or mere long which te teed for sanitary 
piirposes atl an a plaice wf refoge when the 
main furrow is invaded, 

[nm the nesta ditting carly sumer litters gen 
erally containing alswit three vous are beret bee 
forth, Ondinardy the lwrrows wpen- in sannsbel- 
tered ploces, bat in weeded reine may 
under a low or Wettath a lash or the roots af 
a tree. ON fotiwaye lend out froin thie bear 
rows os is custumary with many of thelr rela- 
tives. They are active throughout the wititer, 
muking otany tunnels along the surface of the 
grenml wider the Ariow, cals ate revealed 
whic it cnielis te wprriaae. 

Thewe: surface titnels are thee foraging 
roids, sife from mont of the fierce storms 
which rage avericad, At times, ewer, the 
anowy shelter ie blown awar or some other 
cine brings the lemniings tothe surface, where 
they Wonder aimlessly alway, son to be cay 
tured hy some enemy or to perish from the 
coll Ae ther inf rorperent Hpprarancr. ce top 
of the anaw in usually ehuring storms, the 
Alaskan Eskimos have. a Jeger] that these 
white lernarmnitigys fivedn the Lond aleewe the store 
an diteend) in a spiral eccurse te the carth 
dusting enoweterpiiia, 

Atthough handed: temmtings never become) se 
extraorilinarily numernis over grok arin aa 
the browns species, they become very abondant 
at times in the horren grounds of Canola andl 
the Arctic iglamls andl migrate from one part 
ef their tange to another, The fest observa- 
thon in regard to this was trode ln Rae in Jone 
at the mouth of the Cappeninine River. On 
Hie weet bank of the iver north of the Arctic 
Circle he encountered theusands of then speed- 
mg northward, 

The fee on some of (he smaller etreaena had 
broken op and he was pelt eer ty see the Tittle 
animals running back and forth along the hanks 
lonking for a-emiocath place in the atreum, indi- 
citing o slow cortent, where they could swim 
across. Having fmarel eich a pice, thie at 
once fomped mand swam quickly to the oppe- 
alte side, where they climbed out and, atter 
eliabciregy themnaclves file digs, cortinged then 
torent aa though print had happened. 

Dring the years 1 lived in northern Alaska 
the advent of winter wat marked by invasion 
of the sterchouwers liy many brown lemmings 
ant) ether dice, bot handed lemmings rarely 
appeared, When occasionally captured alive, 
the oltl onte fought viciously, hat the young 
were gentle and quickly became tame anid ‘in: 
teresting pets. Their skins were highly pritedt 
ly the fitth Rekinno girls to make sanments 
and robev for thetrwalros ivery dolls: 
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THE BROWN LEMMING (Lemmus 
alascensin tid ite relatives) 


(for ilupfraatiom, ate Paget gry) 


Tew =rall mammals are so well koown tn 
Far northem lundé oa the brown lereumites. 
They forma émall group of species hayme a 
shuae ‘he tao redainblines to some Of the leh] 

fom. Which, however, they may at once 
ire th distineniahed ‘hy their tiuch heavier propor: 
liuns, extremely short tails, and the remarkable 
length of the hairoon thee hacks and compe 

They inhabit most of the arctic and subarctic 
lands of both Old and New Worlds. In Natth 
Ametica they are known from the norhern- 
ay lands. beyond 43° north Jatitode, 1 Ube 

fem en of Audson Baw, ane. throughput 
sivas af ferthern Canada ‘and all of Alaska, 
including the talants of Hering Sen. 

The extraordinary migritions of these lem- 
mings have attracted artention far back in the 
early histery of moerthern Europe. At inter- 
vals, through favorable conditions, they became 
superalmidant aver a large area, sutuil thet) a 
audden resistless desire to mugrate in a certain 
direction appears to stiee the entire lemming 
prcngpea lin tkcpet. The Tithe: beasts start itt A awarn- 
ingé horde, eymetimes containing millions, ard 
traverse the countey, 

Im their travels thes appear indifferent to all 
chataches and with dogged and unwavering per 
spied avi the streams wold lakes encour 
lered on their way. Stinlar migrations have 
been cheerved at various points im Arctic 
America, seweral of then: in \linsza, where the 
[esennerairnges silecrnrnel on the caper tunilras, 

These migrations sometimes continue for 
more than one deason. the acitals ricurnwhile 
leingy kalled in countless numbers: by disease, 
by aecident in held and flood, aod. in addition, 
through the heavy toll tuken From tliecir rin 
hors by their winged and four-footed foes, 
which alware gather in numbers to accompany 
them. 

The. migrations sometinne wear out throug 
the diminution in titmbera, and sometimes 
when they rench the seo, a5 in Norway, ther 
ate sah) to-enter the water anil swim offshore 
until they perish. When one of these warns 
of nlent= passes through a forming district it 
cleans tp the crops and other sitriace vegeta- 
bon like a visitation of locusts, 

These lemmings do mot hibernite, bet, active 
thirciughwet the severest) winters, are abroad 
almowt equally hy day and by night. Their 
Lutrows comsit of winding tunnels: often 
nrarty birarted. ariel with more than: aie epen- 
ing, A dry bed of peat or a donge growth of 
mos is often pierced by a network of them. 
Wellwlelined tinways often lead away from 
the borrows or irom the entrance of one ture 
row to that of another. 

Their tonnels mon everywhere wler the 
snow, with occasional passages leading to the 
suriace. When fierce giles blow awny the 
anawWw ara winter tain melts Ht. many lemmings 
lone touch with their burrews anil wamler 
nbowt anti they perish from cold or are cought 
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by seme enemy, ey ate scnmetinnes foul 
several miles from shore, where they have 
frayed cnt on the sea ice | 

To winter in the for copntrica, in company 
with fehl ombce, Hine invade storehowks and 
habitations in eearch of food. Ameng their 
encinies are ravens and all nenthert hawha and 
ow, as well as foxes, weaetle, Ivexes, bears, 
and other beasts of prey of ull degree 

Within thei underground taunocls and uften 
in denwe weatrtatlon om the eutiace lemmimas 
mate warmly lined nests af gross ond moss in 
Which ther young, from two tu elit in Witt: 
ber, are born. The yotng appear at varying 
times, thus indicating several litters eleh peur. 

When taken alive, the old unes are force anil 
Colrag eos,  phidailing and fighting savagely; batt 
several half-growy thi broweit me during 
my fedidente in. Aliastca Wh be ‘toe be most 
amusing ani inoffensive lithe creature, From 
c frat they permitted me to handle them 
‘without offering to bite and showed no simt 
ef fesr. { 

They were kept inva deep tin box, from 
Which they made continnal efforts to used pe. 
Whes d externiled one finger near the bottum 
of the box they would stand ‘erect on their 
hind feet and reach up toward it, using their 
forepaws Whe little hare. If ee MEST was 
lowered sufficiently they would’ clint wp) inte. 
my hosd and th to my shoulder, showlrg 
no sign of haste, hut meh curiosity, coxttinn- 
ally emiffing with their noses and’ peering ot 
everything with theit bright leadlike even. 

They were eitouely expert in Se 
their hind feet, Robin she heady fan upright 
position and taking short stepa = ff peels 
was held just out ef reach above their hears, 
as the point of my finger, they would continue 
IM an orect powttion for a conkiderable tine. 
At such times they Weuld reach ap with their 
front paws and often spring up ion ther hind 
Jeet for half on inch above the floor trevithe to 
toch it, (“When eating they sat apright in 
their haunehes, Hike litte marmots, and held 
the food m thar front. paves. 


THE COMMON FIELD MOUSE, OF 
MEADOW MOUSE (Micratus penn- 
aylvatticus and ta relatives) 


(For iuriration, see page gto) 


The Penesylwania meadow mouse. is a sonal 
species about as jong in body as the hie 
mouse, bet mach mere heavily proportioned. 
lee tected in tonnded, the eyes small and) tiead- 
like, as Festa ain) tuil-ore short, and the com- 
paratively conrsy fur ia aq lenge thay it almost 
conceals the abort, noonded ears 

Tt fe a typical representative of a group of 
still mammals coments knewn as field nice, 
or “bear tice” which ineloles a mreat mus 


ber of specie: cliiaely similar in gener] appear 


ance, bot varing much in ate. Tn Eagland 
they are bernie) woles, anid large wpectes living 
dhit the water in Enyland and northern 
Ettrrope are krviwn os “water rots.” . 
Field mice sre citcompolar in: tlistethation 


tnd alam from ile Arctic barrens, beyond 
the limit of trers, to southern Enrope aru the 
Hitiilayas, inthe Old World, and to the south- 
ern United Steles and along high mountains 
throngh Mextay and Gonternala, in Central 
Aut . 2 hey cocci dn nhoat parts of the 
United States except int some at the hotter and 
more ari sections ot 

Ae a rile field mien prefer low-lying fertile 
lun, 24 grassy imcadows, lit the banks of 
atrean, the rank growths of swartipa and 
tiarstickd, the borders af datip woodlands, the 
uriey places dn Arctic tmdens, or the dwarfad 
weettation of plocial slopes amd valleys above 
titther-tne on high montains furnish. hermes 
for one species on another, 

Two, and even three, epecice of held mice are 
sometimes found in the aathe locwlitw, but cach 
kind wittalle cccnples a situation differing in 
same way front that chosen ‘hy the others. 
Me Coc camporatiively dry ground and 
others, bhe the European) water rat, five in 
marshes and are almodt p= aquatic pe the mus 
rit Most species living alent the water are 
expert in diving and ih. swinuning: ever ander 
witer. In streame inhabited by large trout 
they are oftem caught and caten by the Ssh, 

he preseece of fichd nice ts nearly alway 
indicated by emoothly worn litth: roads er rin 
ways abot a ined in width, whith form w 
nebwork women the veeetation in: their huupite. 
These ninwoys lead away from the entrances 


Of Choir bnorroves sind wine ee the wepera 
tion te their feeding grounds T 


, hey ate korg 
elvan attl free from wtraws and other small 


hstroctions, se tliat the owners when alarmel 


nay font swittly to the shelter of wher terrrows, 
Fistly conscious of their helplessness, tcartiow 
nice are as ratte a5 the necessities of exiag. 
enor will permit, ; 

Their hirpoews are often ino the nidsp pf 
ftassry meadow), as well as uniler the shelter 
of digs, rocks, tossecka of grass, or moots af 
trees, anid lead to undergrouni| chambers tilled 
with farge neste of dey grass, which alielter the 
nwher te winter onl often in mummer The 
sitet Teste in| many places, especiaily in 
damp teruhews or marshes, are made in little 
hollows dt the surface cr the trasacks of erase, 
Ty these nents several fitters containing from 


four te eleven voune ore wien cach year. 


Tt In rately that an obgerver te hienied where 
he can sturdy the erery-day lives of littl ani 
male like Ure meadow. mice and at the sane 
lime goon with hts regular cccupation, At 
nie of ny manniain camps in Alemico [ for: 
treater: pitched my tent on a pitch of hiwn- 


dilee grass in front of the miina ofan stinideoneil 


fre. Riinwavs of fied mice formed a network 
everewhere in the surrounding growth of ervse 
and wens, . 

For botira at a time as 7 worked quietly in 
the tent the many pier, nticenizious of my 
presiner. came silently along their little reads 
thiningh the tall vegetation to the border of the 
abort Bras Jet within the shelter of tle tall 
srowth they wouk? each pime stop and remain 
watch fully tomovahle for a half minute, and 
then, if everything wae quict, moke a swift run 
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twoor three fect into the Open, bite off w vender, 

little grasa blade aril dash hack to the sheltered. 

resi. “There they would sit up casita ate) 
nie 


hohbing the gross blades in their forcpiws a 
eit Wher pig ba of wool sometioncs carty 
the food back to the burrows. 
 Decssivnally aa the nice darted jnto the open 
Lode a slight squeaking sariie andl portion 
two on three in. aught at the tine welll in- 
stantly toro and wash tack toro the shelered 
1, sometines no reappearing for a long 

tine, Again an again [daw than cme tte 
the open for fool, and before securing it wii 
Jenly acomper bieck gna puiic withenn. appeunent 
cause dor alarm F 

Ejernal vigilinee iy the only defense such 
animals have, and despite ther watchfnlices 
marae of them are dewnired) daily by a large 
amber of rape ttre an) orornemals, tey- 
Clading even: serch boge beasts oe tlie -prent 


Alaskin frown and grizcely bers, which die 
owl on grassy northern 


tiem from then: 
monniain siea - ae 

Despite their miners marral erence Fell 

mice are so prolme they continue among the 
midst destiroctive of ogriciltinal péste They 
are bo obsrtire anil th : 
PICKED appre &> insignitant, that nm requires 
fo krowledieeo of thelr habits, ther wide distr- 
buthon, aoe) their cnormays mupnlers bo apyre- 
cate whit a serious drain they are on thp 
farmer's icone, even when in their wormnal 
inners. : 

Tr ettrener. they. feed on growing ern=s, 
slover, alfalin, gin priin, teeds. lille, roc 
oops, wu) garden vegetables, In fall they con- 
eregute under slingks to feed ow the: grain, atu 


in winter often de coors injttry to veg: 


or even wellerown froit ane other trees Wo 
gnawing off Hye hark-on the base of the tran 


aml rect, scitnetine’s in this way destroying: 


etttire orchards ard nurseries. _ 
One epoecis in Californig destroys lorge 


quantities of ratsins deving m the field by car- 


ving them off io some shelter, where they cot 
out the seeds aod leave the rest of the fruit. | 
have ecco half a pound of raisins umder a piece 
MW heath the resnlt of the sights work of o 
anil DiS, 

While fieh) mice are always destructive, at 
titerwals they have srulilen acl siyaterious ace 
etlerationa of increase and hecome #9 exces 
aively atiundant that they are a versatile pla rit, 
Many iratatices of thin wre an record in the Od 
Ward, where they have become so numero 
mio call) forth governmental toftervention 

The meet notable recent outbreak of this 
kind in the United. States tock place m the 
Hhimboklt Valley, Nevado, where, durmy the 
winters free ioo8 to ros, they swarmed over 
the enltivated parte of the valhey anil completely 
etirored oon acres of alfalfa, even devour- 
tng the roots of the plants. Thring this ont- 
break the mice in the alfalfa fells were esti- 
mated to number as tigh as 12000 te the acre. 

Whenever firkd mice hecotine ovor-abindant 
prtice appears fo go oot amdng their natiral 
riemics, aml in extraordinary pianmnhers hawks, 
owls, crows, raver, sen gills covotes, fowes, 


be clatrage Li a single 
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bobcat, weeeci=; aie) other anmuals appeir to 


prey tpn ther. 


ful 0 saasen of the year are they free frean 
their forse, for. they remaitt active throwrinnat 
thie pais, anil Fe i apparently Liy wp 
na winter ature of food. They travel ta wroter 
feeding places through seri of tunnels neler 
the show, ond) it da mdiniy ot this season tliat 
they do the net serine datiagre fo orchards 
and shrubbery, a 

“Tu the far North at the beginning of wintet 
Hey gather in large gumliers aliout the fir- 
iradine giatigns and’ other rath goiter 


Wey petsistently livade the food suppl 

Sane af the nomhern mice, however, gather 
stores of foowl for winter. AC epecies living 
thong the coast of the Beno Sen andl elpe- 
where ditthe Arete turedea of Alaskan atectsyma- 
lates w quart or wore of Inthe balbous es 
rete, which are delicions when balled Tliey 
are hidden in ests of gress anol mos aniing 
the sorfger vegetation, and before the frat 
anowHill | Have seen the Eskimo wenn 
arirchiog for ghem hy prodding likely places 
with along stick. “The roots thas taken from 
He mice sew hep: to be served) as a delicacy 
te puecsis during winter festivals 


THE PINE MOUSE (Pity 
anil ite relatives) 





(For Hlaatraton, see Page at) 


The pine nice form a amall group of species 
sara to North Americd aml chovdely relined 
te the field mice ‘They ore eile im fern to 
the common Gell mice of the Eastern States, 
hut are wecally smaller, with much ehorcer tails 
and shorter, Hier, ail more ploy fur, 

Moat of the pine mice arg lintel! to the 
wooed region of the States between the At- 
lantic coomp-ardl the easter berler of the Grea 
Plains, and from the Hodson Rivor valley anil 
the border of the Great Lalees somth wo the 
Golf const, Strangely enotyh, une species Hees 
ino restricted belt covered with tropical foresy 
along the middie enstern slope of the Crrdil- 
lera, which fornis the eastern wall of the Mex- 
tean talileland, on the horder between the 
Srotee cf Very Cree and Felis, , 

Pine milee ceoupy the borders of thin forests 
and brghy areas, from which they work out 
info the open berderlands, especially in ter- 
chards of other places where there ore scui- 
tered trees amid a tank growth of weeds In- 
Head of muking their runwais among growing 
veertiticn on the suriace of the ground ike 
held mice, they live in hithe mnilerground tun- 
heli or burrows which extend im ol] direc- 
thins throwwh their haunts. These tunrels ore 
closely like those of the common mole except 
that they are enulicr and luive freien: open- 


tres te the surface, throweh which the owners 
make short exctrwions for food, They often 


located for: thetr purpos 

The tunnils are often se near the antface 
that the around is slightly uplifted or liroken:- 
as bv oe mole. of they are mode wider the fallen 


unlize the tonnols of males when conveniently 
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leaves ana eyher emalllecayiig vegetalbe mat- 
ter covermig the ground under the wees. Orca. 
Honally, when the surface soil becomes dry 
and hard, the lortdes are derper, ao that te 
surface iidicatioma con he discovered Cin we- 
cont cl the stnilarity of their<burrows, the 
depredutions mf pine uce ane commonly attri 
nied gy ielen ee 

Several tnghes below the surface pile titice 
eacavate Oval chamlers to be wecl for este or 
lor storage purposes. The ote chambers have 
scleral etitrances from ramifying tutinels and 
are hifled with short fine pieces of grasa, mak- 
me aowarn nest-hall, Here the several litters 


al ot aro horn cach yoar. Pine milee are 
leas prolife than firhl mice, lvaeever, ard tlie 


ittens contain only trom one ro four youre. 

The food chambers aro lager than the west 
chambers, and wher full of siorea are kept 
chowerdt with earth, In these are stored shart 
fections of green or dry grasses, hula gras 
roota, and short sects of other efile roms, 
One such store contained about three quarts of 
the Aeshy roots of a momtng glory cet inte 
sheart scenic, 

Pine nuce obtain anecl of their food from 
the hark ahout: the hoset and tacit of trees, in- 
sealant. hoth coniferous anal deciles apretes, 
They til} many small trees and shrulie by gird: 
Jing, oF 3 Sei | the racts below the anriace, 
atid to this way frequently inflict severe dam- 
age tn orchards ond nurserres.  Ohwinige to thor 
ondergronnd huabite they arte och more dan 
eroues te pehieda than field mite Ther alaa 
dia trnch ee by burrowing alomg rows of 
port oa ai other raat crop, ipen which dey 

ret 


Rath pine mice and fell mice are serious 
pest= to apricufturn and ont by vigilant core 
can they be prevented from steadily reducing 
the returia fri eal ei) oencharel, This! 
REpeprs eo msignificant an enemy that the gee 
eral inclination. anime Girmers i tra Latdinn it, 
hat beth fell and pite mice exten in auch enor. 
notre nitimbers ail are wo goncrally distniboted 
that the aggregate anna) leesen from phen ore 
greit. 

Clean cultivation im orchards, eipecially for 
some distnnce jimieliately about the trees, is 
ant cauccleht protective mimisare againa: hoth of 
these mice. The shitobbers aml fran trees of 
orchards, Liwns, aol gicdere tir be proveceer 
by the ase of poised hats ate! trapy aa soon 
A om of pine mice or Heli) mice are olserved. 


THE RED- BACKED MOUSE. (Evotomys 
gapperl wind its relatives), 


(For ilwstration, see page ger) 


With the exception of the baoeed devils 
tee tel-backe! mice are the mnat brightly cake 
ote of ihe smaller nerthern readers They 
ied chee pelotiers Gf the conminen feld mice, 
which they abet equal in aiee, bob from which 
they are Wivtingttivhed externally by rafina col: 
oration, finer andl nlore eboney pelugr, larger 
ears, atl pronoras Hiticle lonaet tails, 

The perd-backed mice form a group contam 


ing aw ecneiderable ritmblier of species distrih- 
uted throm the northern ciresmpolar 
manent ott the hurren iskinds af the Arctic 
ora. Th orth America they oecur from the 
Arce tundras north of the limit of trees 
rethward throughout Alaska god Conde to 
the purthern ae Sigh With oat boattie 
ern epechta of mammals, birds, and plants they 
foliaw the, bight kn Tonge still raid 
southward to. North Caroling, New Mexieno, 
and middle Californm, = = 

Tt ia trae that in the far North they are nu- 
Heros on the meena tithdras, and in the 
South range above tenijer-inr on high TELE 


igite. As a general rule, however, they ase 
weniiand animals, whether ameng. the spruces, 


birchiws, ancl aapens of the ‘North or farther 
eottth tn the United States inthe cool fir andl 
aspn-chiil glepes of mowntaing, They aleo free 
qient old, AE eae yes bresheaaay :s 
rocky areas, oti! simblar ploces wr. over | 
pherrsea pally i ce A’ EWN EF 


Although so: closely pelared to the Held mice, 
the red-backed species are pot. kerown to be- 
com extesiively abtticlant tor serionsly to itt- 
jure crops. (ine reason for their harmiessress 
tt thts respect may be thein strome preference 
for forest farttitts, | 

To once found then numerous in the grace 
urown strects and wards of an ahaniloned mit- 
Recaipoin the forest at the Ircad of Owens 
River, the Sivera Nevada, ol Californma The 
tive were making free use of the congenial 
fhetier offered ter the ale ng calring, and their 
rinways aml cotrance: to burtews were of 
alout under scattered boards and similar caver. 

ey cere alicemiel expaatly leg ay anal ly night, 
aml for this reason are betier known to wopds- 
Pend thot mice of the anal) woodland iininals. 
When foraging by dav ameng the fallen leawes 
and deep arom veguiation they present @ most 
graceful and atiractive sight, now teoving about 
with quirk. and pretty wars, now psig to Sit 
up squirrecl-like tn eat aoe trd<tot held in the 
rivnt pows are) then on the alert to derect a 
sipected dlatwer aml potecd in quivering reatti- 
nes for inétant Might, , 

Rel-backed nice ually lve in underiroiund 
lnirtows sintilar to thee of field iiee, lat gene 
erally located with more core in dry situations, 
the entrances sheltered by a sticip. old jog, 
root if a tree, reck, or other object, Oridina- 
riy they do not make such welledefmed ron 
wie 4s Go many frld titee, anil semetinics he 
trie Of a trail con be found leading away from 
their burrows. Bot where thoy travel aboot 
through stiall dense vegetation, uber loos aru 
about stumps and rocke they oftes make well- 
marker traits, 

Their meats are baller and formed of-a rriass 
of fine dry grits, niess, and other aofy mate 

mL which i sometimes located in aen trode 
ground chumber apenmme off the borrow anne 
siivetiiies in hallow sin atl legs or qnder 
ether surface sheltera, fut lithe ia known 
about the bane life of thede pice except phat 









‘they are prolific, and between April and Oete- 


her hove several Utrers containing from three 
to enht young in each. 
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Ther feed upon a-greut. variety of soeds, 
{ridts, rodte, and succuldnt vegetable mutter 
ani} ley up stores for winter ti unidergrotnd 
chambers or mi hollow fogs wd similar places 


hove ercenmd. 
With t the coming of Winter tity eather alwattt 

cabins cpt ghert hitatione in their be 
n= hose fice in 


and. Income” Fsisten 
ft ccf all 


: archi crt “aii raising ted Mf 
feocsdta. Whe Thin the mor appreciated kinds of 


Foot) Emil bey merert bo rots the hirk from 
roots and beacs of trinke of small deculioons 
trees of varkous binds. ; 

During my sledge Journey ino the remion 
about tering Serait 1 four! the skins of entty 

red-backed mice among the Eskimn children 
The airall hoya kept tlucrm mith Trenseenrntig wha 
as evidences of their prowess with. miniature 
deadfall trapa ant hlintpotnted arrows, anid 
the Hitle wirts kept thorn oa priced rohe# for tho 
dolla carved by Weir fathers from wood op wil 
rus: ivory. 


THE RUFOUS TREE MOUSE: (Phene- 
comys longicaudus oni its relatives) 


(For iiustration, ae fare yt r 


The ferus Phenacomsys, te which the rufous 
free tictse belongs, iticlules a umber af spe- 
cies closely similar tn eige and external appenre 
pce to geome of the well-kewn field mice, 
The stricture of heir tecth, however, shows 
that they form a distinct group of atinnaly, 

Sc far as known, the living members of the 
penis are confined tothe Boreal partes of North 





America, where they tange from the Atlantic 
tw the Puctie in Canain, sod southward alomy 
the rusnintaines to New Hanpahire, New Mex 
ico, and northern Californian. The Leu bide 
of fossil ff repr cecal ae of the gems in Hun 
Baty und Eaglind indicates that it waa for- 
meriy cireampolar in peg igataan 
Hf [tit ome apeces Of the genes Tree ony poe 
round, inhabit burrows, male ronwaye through 
ibe small veretation, atid feed en iratses atl 
other herbage—all jn clase conformity with the 
halts of the meade mile, 
he thee tious, levever, tsa strongly alwr- 
rant member ofthe group, Idiffers from all 
the others, and from all fiekd ritlee, tnt only. it 
ite tuleas color anal -lonwer tall, but itn ite re- 
markable mote of life. Ti ts restricted to Hie 
inl remem of magnificent forests in western 
Granin and worthwesterm Cilifornia, where it 
often spews tie life in the tops of such noble 
tres ca the Sithan apace, the Dvngelas fir, aru 
the coast redwood, Such an amusing depur- 
tire from, the hohits of ite iind bends unusml 
interesr to thes little animal. 
is rtate are poonerally heated high wp in the 
sometimes top fect fromthe prowl. tin 
forests where the branches ef netghburing 
tress faterkite so thet dun pass fri one to 
another am] inhabrt a werd) cf ite ain, free 
from the vriinary fowefouted gg which 
privet jeliw, 
The: nests vary in sie, tinchite- Pn lora 


tion. In Oregon they have been fond only. in, 


eowith wat 
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large trees at levations varying from ge po too 
fect, On the eee nei Kureka, California, 
po are pees an the branclics of stall see- 

growth myrthe and redwood trees. Par- 
they inland in the gammy region many ane in 
emall trees, within a few garde of the ground, 
on the borderiof heavy redwood) forests, 

The higher neste of the tree mice are. often 
the deserted and) remodeled hommes of the bin 

gray tree equirtel of that reeion (Scinrws 
hex) and contain found ution of coursdr 
attcks than in the teats ww hindi bw the 
mice, “The larger nrooreions: rt ‘the Tet are 
built by te mice and ore ustally composed of 
amill tedes, fragments ofa methie lichen, slcel- 
elota of fir, aprice, dr other noni ferama lnawes, 
ane the drovpinges wi ies joe thomeactv ew, 
They varv from small ova Cres 
ches in digiacter, located well out on the 
bitanclres; to ¢ Mastes cher amamat und 
srimetines enticcty: surrotmding the tree trans. 
supported on several branches, and tieasuring 
thre: feet long and two or three feet high, 

The interior of these largeh atenctures is 
merce), With nimetrous (iseageways pod ene 
tities we tony as five separate wet chambers 
are scatteted dhroweh one. Timmels ran aut 
tote each of thet Henke op which the tomas 
reste, and if it extemfle all the way round one 
mai turtel encirles the trunk from which 
these trollways lerarili. 

Sich greet nests have evidently heen used 
for a ling period and have gtewt with the 
steals aceomelating if muterind ‘This has 
gradually decayed amd become o solid mass of 
eufiliw fami. its larue nests are tsisally the 
cides of & sirwle fertile, the nee ot the 
male having been foun! to he email aad more 
eften located away from the trunk of the tree 

i¢ fund of the eed tree moute, go far as 
knewn, consists entirely of the fleshy parte of 
fe and spruce needles and the hurl (ram conif- 
crete twigs 

‘Tet mice appear to breed Alfie sontigatie rest 
of the year aod hove from one to tour pines 
ii a litter, They are mainly: nodtuni 
when daven Fremm their hesta by day appear 
futher show ond uncertam tn their mveverenty. 
Thase living + in highly placed nests uinialls - 
cape hy cunning out on the finaly, art 
freon cee tree to another if ner cera ost 
int small trees usually drop quickly from limnts 
to fib until they reach the ground, shen they 
ron to the nesrest. strelter. 

That. these mice sometime: descend to the 
aromid of their awn volition ie probable, (ut 
the fact that the atermach of every individual 
oa Tat examined haa contuined only the feahy 
parts of coniferque leaves indicate that their 
food hahtte have hecome so fixed ge ty moke 
urhoteal tte 9 necessity. 

The wtdifcaticn af ‘the hahiie af a mernter. 
of a grotp of ground - frequenting anincals, 
cMmire pdipted to eich an oeisience, 
tim th af a stridtly arkerreal animal ja so 
ne ts ye to make the question of cause o 











"Th'the Hawalian lalands the fotemdiection of 
he monkense has made the comovon howe rat 
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artoreal inchaluts, and pounilily Mm a remote 

ist the pressure of Mme protmd-rrequennting 
pate thes affected the Hives of the Fed ree 
‘mouse. An animal rarely niakes an abript 
change if its habits without dirce) pressure 
[rom some source. ail then only os o mutter 
of seli-preservalion. 


THE MUSKRAT (Fiber cibethicus ani it= 
telatives} 


(Far illusteation, see paive 424) 


The touskrat, ar “rieinemali,” as neue w itleiy 
known in the serthern tur country, i three or 
four times the size of the common howe rat, 
ti which it lar a euperticial resemblance. 11 
warmed buly, short hogs, and 
strong hind fert partly webbed and otherwise 
renati hed foc swamning. The tome, tearly 
naked! and scaly tailsis strongly flattened ver- 
tically and in the water serves well me a moder. 
The fur is nearly-oe fine anil dense as that of 
‘the beaver and, us in that onimal, protects js 
Jowttor from the coll water in which se tach 
of tts [nfeta spent | i 
Wicker ire peculiar ta North America, 
whore they exist ta great timbers. Aquatic in 
habits, they have a wide datnbutben along 
“stroums of all sizes and ameng marshes, ponds, 
and lakes from the Atlantic to the Pacihe, anal 
from a line bewond the lint of trees on the 
Arctic larrens south througlnt oat of the 
United Staten They reach cur sonthertr beer 
der ot the deta of the Miusissippr and the delta 
of the Colorada, at the head of the Golf of 
California, 

Within ‘thts voor area thiey hawe teen npordi 
fied liv their envirgmment into several epelctes 
an! ereeraphic ractcs, none of which differ 
much in appearance trom the well-kniawn ani 
Tofthe Easter Sune. - 

The neourest. kin of the muskrats ore the 
short-tallel teld mice, 80 mM 11 oT 
dam tecudows. Like the Tater, the muatsira 
bas, eeveral litters wf yorum coach season, The 
voting are barn blind, naked. and helpless, util 
number from thro te thirteen toa bitter, “This 
‘vot feeundity hap enabled the nmskrata to 
ald their cen threngh ears oof preceieticn 
TSE POENTEE. — oe 

They at oocupy pradticotly all their orlginil 
range un) yield a steely toll of walwalile fur 
cich ecasm. fn jong tore than to.oon,oo0 of 
thenr skitte were soli in. Lenwion, and other 
millions were handlal in Aerio. 
gate reuirne on nek skins are. bo great as 
te constitite it ovr most valinlle fuir-learer. 
The fattters make the shittoup in its mataral 
color or dress acl dye tf aod give of the trade 
names of “Plodean seak”, “river niink.” of 
“ondatra eink," 

In emtable moarehes;, as on the eastern shore 
of Maryland. musics bopome extocijiely alun- 
dant and render stich ances valuable as,natiural 
“for fanne” One Marvlaind marah comaming 
100 acres: hae wielded from Si.on0 to Spoon 
worth of sking a year, Not only. are the shite 
of wales, bot the Hesh is palatable, and ie sold 


has a compactly: 


The agire - 
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readiiy ander the trade name of “marsh: rabbit” 
in tie markeis of Baltimore, Philadelphia, and 
oleewhere. 

There ie little doubt that owners of fdavor- 
ably stluated markhes could derive fram them 
nsticads revenue by leeepiig them stocked wih 
proper food ants and protecting the makrais 
from bev enemies, The valor of these fur- 
bearers: ia, becoming tore und more. appreci- 
uted ad many Sates have laws teatiecting the 
trapping season, to a period in fall amd womer 
when the fur ic prime. 

Inmates abut shallow lakes et bordering 
Migsish rivers muskrate tnild roughly comics 
lodged or “hoes.” three to: four feet thigh, 
with loses, aeually ty viallow water, several 
feet broader, “These howsees are nuuhe of rect. 
atid stern of oa with o. mixture of mind. 
Anooval chamber i left tn the titer, well 
pbowe. the water level to which entrance ts 
Katie by one OF note tibsigewliys opening 
ufiier water. These shelters are mainly for 
winter use, bot the young ary eametimes born 
tt thom ae well ge in latge press fust< amoig 
dete mare)) weyectatien, | 

the curious conical lodges are formelter, ol- 
je dhout marshes in the Eastern am) North- 
ern Stutes, and | retember secing, a few years 
a specialty well formed smiskrat house 
chee to the [wetare bridge ot Concord, and 
athers alone the Comer River, Within tem 
ytars muskrat hoeses were common i marshy 
end in Potnmie Tark, Washington, where 
the Lincola Memorial Bollding now. stunds 

‘Where the banks of streams: or lakes rite 
aliruptly, the minskrats make their tome in dry. 
chambers in the banks above water. level ot the 
end of a tunnel opening ¢tther ander ayotep of 
thine to the water devel, Worn traits lea) op 
He honks abet such places and well-marked 
nmiways are mde tirnngh the heavy reeds 
atl trarsh grasseé tm them boots: 

Muthrats aro. mbinhy noeternal animuls, bot. 
often move abet dicing Ue day, (hnwe seen 
them repeatedly swimming clout the bank of 
the Paterno: a short distance above Waoshime- 
ton They like te carry their food te, eighty 
chevated points where they can overlook the: 
Water alow sliote, sixth jie the top of a. project 
ig lig, Titee store or eartlien bank, fran 
which shey plunge headlong at the fiver alarm, 
Miura eolitary canorman gliding allently ilereng- 
Uneshore of stream of pol at might laa teen: 
Startled by the disproportimmitely lomd splash 
pide by a timakrat diving from its resting 
(lace - . | 3 
‘Their iimul condiats peat y of the reotw ard: 


stems of ancculent plants. varied with fresh- 


water clad, an dewadenal fish, and even hy 
cultivated veretaliles prown ih A aie renalily 
pocewitble fiom their havnt Ther stone up 
rts and ther veyeiahle matter for wintrr 
nigel) remainecove throanghient that eeayot 
Phe nbsts of which their “houses” are huilt ate 
Frequeviily thea ee) for foul and scepetines 
acrye as Winter supplice ere 

As acrnte mimkeiats erep neo thetr hdmes in 
winter, ttoking eacurtiornt bere ood there be. 
neath the ioe. Somnetomecs the water mses and 
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Torees them qt gm!) they wander swytchely ney 


earch ef new locations When cngounteredeat 
such tinns they show extracediniry epee 
anil epee attack many or beast. ~ 
muskrat | ewer Sah Was ameewhich a 
reel ip serdwitiier in a aac rou! in \aomiara 
New York. socom as the man vdrew near. 
Bie sevitrnal saadeanl | ut Aisi wrth lured tecth and 
foe savagely itil killed, 
wektate are: vette harmless animals onl 
their presence in mare apa lore waiter 
courses lends o pleasant touch ol primitive 
wildness ito the moet commonplace situations: 
They appear io huve te odapted: their halite to 
the resins of imenihot they pon with ther 
re with curios indifference to their human 
neighTiark. In inriwated Want tele oleewhere 
where bonked ditches ware bitit their balls ren: 
der them serious pests, ac their harrows and 
Hines drain poms of caoie destructive wash: 
Court s 
An interestmg chapter in the higtory of these 
arirreia] began io ros: when four Canadian 
rats were initodvecd on a sahlenan” sc} 
cate tt Bohemia, Since then they /have in 
creased rapidly and spread over a large aren 
emia and beyorml is borders it 
Sireatix im the reg hit they my ate con 
trolled In grasay hanks, aed dame are tenlt to 
form ponds for fish entre, which is, a babe 
itdietey Here The stiskruta porraistently tau- 
nel inte the bonks amd dams, cansmg-them to 
give way, thim consing boovy bises to the 
OPES, f 
Ther abo work haves among river cralia aml 
mitiche which have great ioonomide valine, anne 
interfere with the fish and their spawning lies. 
To cop the climax of thet misdeeds, they are 
reported to Teed om grain aml véeetobles and 
ci thestrony the eaas UE age poruiliry ane] of 
wild-fowl, It is reported aloo that these ex- 
patrintes fin them fore: iaaecliomatie have be- 
rine larger anitials than their ain CHIEN, va 
that Hae thelr fur has greatly Lilley ” 
The menstres prescribed b 
mune Cetimed) of thie Kingelory ey Soherts a 
their coniral ore apparently withocven est guc- 
cess, “This fiance ts doabod Minteation of 
the danver attermling the. [itrediuction of an 
animal fro ts mative tibitat inte a mew 
regrets, 
THE alia sotoma albigule: arid 


tives) 
(For Siuairait n.oer page g27) 


In the Enst Known aa wooedtata. in the West, 
Whene primal) mre MuLITHer eis ani} better pes 
Thiree arienats are called “mountain. rata" 

“trade rats.” Despite a certain supericinl i 
eemblanee in eter aril appearance, Winelrails are 
not related tia thos exotic PuErLETt os. the Toca 
rati, with course hair and bare tail lint are 
far mire attractive anil! Hanidagme animals, 
Cothed in fine soft fur, delicately colored shove 
in polt shades of gray, huffy, or ferrin, 
while below they are wanally snowy white or 
huffy. The tall ts filly hatred and in some 
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spcctaalmost ae rowd am) boahy as that of o 
pqtierel, Their prominent Wack eves and large 
tare give thet an alr of vivachws intelligence 
which then lhalnts appear te conlirim, 

Woot are peculiar to North America, 
where they atcur from Pennsylvania atl Tii- 
mois tothe Gull coast, apreading- thence to the 
Vacilic and as fur north ae the licadwatera df 

the Yoloo, atid south thew Mexiew and 
Central America to Sica raga, oy are not 
Pentifol in te southern Missdssigipt Valley and 
tintwerd, where ot live amone cliffs anil 
broken holes of role in the deciduous forests, 
mn well dewtve their commen nuarbe, len itis 
reyton their prescoce is turely stspected except 
i hiinters or othere familiar with woodland 
iit. 

Far more cumerous vnd witely kinwn dn 
the Western States and througiotut’ most of: 
Mexico, they have wdapted themeclves to life 
thifér every climatic comdition, from the mus 
mini-seitched daeerts of the conthacst amd ‘the: 
aplerdid redwood forests oF the hitmid wcolsts 
reson in torthern to the tropic 
ines farther sect, 

They tive nearly everywhere on the mour- 
tin shiges, even ta timber-line at rRo0 feet 
ct Mount Ofizalis, Ther thrive in an extracr- 
dimary variety af situations. nol only where 
ther may find shelter omoeng rocks, but alec 
whee they nite evel: anfete at rete trade od 
the surface of the ground of in burrows dive 
by thetnielves, They ore profiiic animals ani 
each war have eeweral litters containing: fram 
tive to five: wrounneg, 

The preciwe wi Wwohodrats ke generally tdi- 
cated bv avcamimlutions of adele usd ervls Glin 
the crevices of the rocks abort their retreate 
of piled alu the entrances of thelr Peters 4 
tich, sccumitations drelebing: stall sticks. 
pieom: of bork, lewwes, cactas burrs, lentes, 
stones, atid amy other small obbects which mis 
be fond in te wieimite, 

Somectinucs these pley of fragments aver 1p 
lemad® merely for amusericnt, of te work off 
sorplas eneriy a4 they fo teeless catherines. 
mich as traps of f senalt stones, Frequently con, 
Hinting o lished of note, piled on the rounded 
tops of setull probing boulders in open des 
ett atas, or eoall beaps of sticks ond other 
material «cittertd aimlessly) alwiut (Hier Hawnls. 

Inthe desere where coctises of maimy Kinds 
abound weenltate’ nests are often made at the 
buses of these or other thorny plants and are 
eaveted with such a protective oouting of che- 
tae lars as to deter the moet nidstent ene 
In the heaey forests of northern Calfifarnin 
Wieck Pils bunite huge comical este of gtipks 
weveral feet in diameter on the-eromnd, rising 
too hetgit of five feet ar more, 

Itt padhehn California and elsewhere, sane 
athecice make great vires of sticks | ta 
twenty fect Ferm the ground) in live eer 
other treea, The atick-pile meta on hae rourit 
witally have several entices. with trails fea” 
ing from them, aod the pid bili borrows 
teuilly have Iwo et mare openings. 

As ray. Tie sucrose) from thetr halite. wad. 
rats aire: shalifal climbers, teth in trees and on 
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the remgh rock walle of the cliffs has Hala inhabit 
Their cooly notes appoir to be shim 

and squeals when quarreling among ihanucltee 
ato mph. They also exper gitaiee oF 
alarm by a raph deeming on whe ground 
with theo. Lb! fort, rep us ia dene iy some 
of the lyre ata) ra 

On Santa pullin tanned in Lower Cali- 
fornia, Lo toumd the itoet corketioly lecabs 
halutations of these atnnale | have seen, the 
bulky stick nesta being dopey well hack on the 
tithlet of i tnatgrove thickel wrowithe tn i thal 
lagroums Ad Witch tide: thie rmranmirases were t- 
nied from shure by several rods of water, $0 
that only ai low, tile wore the rate alle to gui 
ashore Toy pining back aud forth they fobhaweed 
certain lines af nearly borrontal mangrove 
ster, the disealuration en the hark plaints in+ 

dicatimg the rontes which brally lel to dry 
dont by litte tranipled toads across the maddy 
grind iorderiag the sbore. 

Ruck a fittle ay. froin sere olhers of the 
tame specite were living in fnitrmws guatle 
by orthodox stick atid trash-pile teats amen 
the cactus, 

Woodrats, expecially in morthern localithes, 
gather Mores af Be eve or ciie Ts: poletoos, 


earn, wr any other somperishuble food: avatl- 
able to meet the season of storms anid scarcity. 
cimecating these supplies in cavities in the mests 


either above or below the ground. They eal 
many kinds of frites, secs, leaves, and ether 
parts of plants, sometime: ineludita bark of 
shrole of small] trees and even cactus pols. 
As a tile enth meet le cerupiled by a sinwle 
rat, but semetines several pny 
one, and the wellewern trails that so often con 
nect the entrances of tetehliniie nests bear 
echieace that woodrats have a social diapose 
tion, In inmost localities woodrate are distrily 


tied) sparingly, but occasionally Tecate 40 


abundant in. favorable places on brushy plains 
cna colonies containin hundreds of cela tay 
be fend: in Vienitedd arens. They eqcieticies be- 
come en plentiful about ranches as to mike 
ecrious infocus on grain and other craps. They 
‘leo give the Foret Service mich trouble nth 
digging op the proe seeds planted in thee prcict 
feforrebing mirserios.. 

Weomlrata are Kresia noctarmal in hahita anil 
appear to be extramely artive: thronghodt the 
Hight, Rock miming im the vicinity of their 
resis the livht soil shows aunbititude af tracts, 
and in places 1 howe seen Fitthe moods im the 
sand several bomdred verdy lone whieh they had 
mile by repeated trip tea feeding grein. 

No sonntr te a cabin bialt inthe mountains 
that they move in und establich themechves 
under the flour, or locate a nest tear by and 
nse the howe as their nocturnal resort 
Thronghout the night the patter of then busy 
Feet) may 
fear or riethe abeat the raul, and eften over 
the sleeping form of their renwillig hrs 

“Thelr octivithes are sources of mingled TTT 
nietit anil wescaT hit, Small, kwsse articles, tmn- 
cloding table knives. forks, and spoon, vareh 
and all munnet of trash, including horse drop 
pings, are breigle ti. af eetalitehing their 


be fact ins ones; fal ameqy very lolictous; ver 


be heard os they tace about on the 
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tile to the cognamen ad “truth rats." He the 
owner o| a cahin jeawes ip for a few days, he 
maly. fied ott hie return that the ruts have taken 
romney ami) dori bie abecnce have t 
oie with tradh of all kaods, in order to 
inake a cotiforiable home for themactves. 
At one cabin mm the mountains af New Mex- 
ico where [Fo fived one summer ecveral moun- 
tain rats made free of the place ‘and dit nig 
persistemtly trim! tuadd aur ahwes to their meas 
under the door An hat or ao afnor retiring 
weowotld hear our shoct scrape siowly acroaa 
the Hoorn and in te toring they acai nie 
freon) stuck tee dawn in the broad crack where 
itie Moor ented near the wall Jathe w | 
country when samall article are insttaed frost 
camp it in always worth the trouble to inresti- 
Rate tho newrest rails’ neste 
Woudtita ate plentiful on the Mexican tabde- 
nid iia ir nesta werhier cactiees of 
agaves, where they are jwrsistently 
Riel a as mane | hy the nutives, who prize them 
a6 8 | detivaey, - sane this regularly 
sold in the murkets of the cities of San Lane 
Froteni aril Aguas Callentes, where the method 
i mareetin ther was wie. As seep a 
were dug from their neste, their lower 
i iors were  Linokite off cloie to the jaw to 
render them powerless to bite, aml then the 
raga were placed alive in a strong—sack anal 


catriod to town. 


The vendor would ait on a curb at the mar- 
ket amd either Kil and drees then there or 
shout his wares by telling: worry one who posed 
that he hal “country rate: very A pacploae y Five: 
cheap.” 
The matiees all prot their delicate Hover and 
one | had served me asa special CUTtesy Wis 
teally good, tasting like young rabbit. 


THE HARVEST MOUSE (Reithrodonta- 
mya megalotie ind its relatives) 


(For (urtration, ier page 5) 


In sire, proportions, and color the harvest 
mice. of all one America species, moat cleanly 
resembles the common howe moese, Moony 
af vie pre ag ted ly smaller ped that anima) 
and they rarely, fever, exceed ttin-sice, Thew 
muy be distinguiihed from the house nyorge by 


 thear ir eqaean eolars; mare Ttey tail amd] cape: 


¥ a Ath groove which extends dowd 


the fron of rae opper incisor. 


The mire of this group inelide many species 
anil have a wide cistritution ranging from Vir- 
ginia, in the eastern United States, to the Pa- 
cific, ond from North Trleota, Monit. and 
Washington southioard chino h Mexies and 
Central America to northern: South America. 

Ther foach their greatest mevaionrent crt 
amber and diversity al species in the region 
about the southern etd of the Mexican tate: 

and, where Thove caught them fron the | 
lowlands, meor sea level, op toon oltits 
uf (4.300 fret, at timber-line, oh Mount Fetne: 
cilrmatt 

These dellcotely proportioned ond eracetul 

little ‘benete are habitante of grassy, weed. 
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(grown, anel_bruahy location, mainly in the open 

country. Ther are eqeally at home, however, 
fi the beaotifil grasay open forests of: onde, 
pitt, and fie which clothe the shapes ci the 
‘rear. continental mountam-syatem of Mextén 
atid Central Amerion, : 7 

I yenetal they prefer comparatively dry ait- 
uations, if there is sufficient prottire to pro- 
doce the needed vepetation, treat scene species in 
halit swamps aid even salt an) fresh water 
muaréhes Although as a role pot very wumier- 
in at titties they are very ahirlont wil make 
will-win trails through the small vewetation in 
their havots, They are active theowehatt the 
al ial in the North, like sume other itice, 
brirrow thine the witter anuwa along the 
surface of the cround im scarch of fond, 

SO Far ak inan is concerned, most of the 
harvest mice. are anong the lean offensive af 
matiuals There are exceptions, however, 
and, although they rarely aipptoach habiaticins 
‘and aaa rile tae lat slight (oll fram grain 
fields and meadows, yet in some arcas they be- 
OMe Ma Tuer aa) to day oondelerabhy elorri- 


aye. | 
Their food includes 4. great waricty of sccils, 
small fruits and aycculent tmatter maimly frum 
wild planta of mo economic wale. They day 
tp stares of seeds in their neste god in ltile 
socia| storage places for severe or inelertiest 
weather, ‘ 
some Of the species dig: burrows in the 
Sreuid where ‘Piatt reste are lilikdem. Moet 
of them, Hawever, build glitulic eats of gravee 
and other weeetable matter several inches in 
diameter in dense grass close. to the ground, 
or opin the midst of rank prowthy of weels, 
or even ss high of cight oeoten feet from the 
fromm) in lshes anid jow pees, | . 
Sometimes they take posaession of conve- 
nitne ated already provided, such as old wood: 
ker holés, cowitics in fence posts, tcthot 
oles, tnd deserted birds’ nesta, inchuling the 
fests Of the cactna wren and ‘orchard orale, 
wy Least bes remodel tu suit themselyes: Their 
nests are lined with fine downy muterial such 
as the batipes of the mrilkwaed or the cabtutl 


Hag, and have from one to three-small. open- 
itis otacally focotel of the tnderside, In 


these peat tomes ther hove several littera of 
from one to seven young fachoyear. 
amine ial their boah ciests three. or four fret 
from the groutd were found when’ | wae hont= 
ing on FI Mirador coffee plantation in Vera 
Croc Often Onsapproscking them, the single 
dccuparit would dive hillong into the grassy 
cover below onl/idisappear. Hot sometimes 
when disturbed thevwould come mut and sti 
about through the tap of the hashes, leq) 
from trranch to branch with all the aeilttwiand, 
granefnl shonden of pienty squitrela Several 
Hines they wire fen ti stop and sit crosswise 
on the tranches with their tails bangin 
ftrateht dows, When they move abeoy amon 
the branches, they sometimes ool) the tat 
around the twig as an oposaim mint, to give 
then amore certain, held, | 
While harvest mire may he seen at their 
nests by doy, they are mainly erepuscular ond 
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tfoctimal, and a retiring in habite that. cheir 

presence tiny be entirely overbooked ynbene 

apical search t qmulile te hocaic then. Where 

found their pretty ways welt repay the observer 

a has the juitience ty spend a littl: cave with 
Lad | | 


THE GRASSHOPPER MOUSE (Ony- 
chomys leucogaster ail ita teintinoey? 


(For itustration, ace page 425) 


The grasshopper mice are notuble for the 
delicate coloring and velvety quillity of their 
fur, While eclogely meeembling seme of the 
white-forted mice, they may readily ‘he dain 
kiltshed fram thes: by more. mibladt fotem, 
ENE, thick tail, aml the charicter of the fur. 
Only two species, cach with numerous geo 
braplite taces, are known anid both are pecullar 
to erth Aric. Characterisne aninnls of 
the anid and semivarid treeless plains, plapeaus, 
and fomhilh of the West, their known rate 
extends [roi Minnesota and Kansas west to 
the Cascades ond to the Paciile coast of sooth- 
orn Cilifornma, and in the North, fron the 
plains of the Saskatchewan southward to San 
‘tit Potost, on the tableland of Mexico, 
Some races lime on the grassy plains west 
GF the Missiasippl, hut the majority prefer the 
Inoser stal amd sandy arcas of the more arid 
(arcat Faun aod the even tnore desert South: 
west, where le vegetation is characterised try 
a acatteted growth of woody plants, including 


many species of cictiscs, yueros, agaves, age. 


at ho preisewool, mentite, acacias, ane 
wither preturesque types 

Lako other aman matmals of the open 
lle the Brasencp pes aoe live in forrows, 
When oppartinity offers thoy evade the Labor 
af di ie these for sthanees be fy decupying 


the deserted! holes of mice, konpsroo ‘rate, 






uridine siyfirrets thie does, badeers, anid 
ceuline acted ian Mtn’ these retreats they have 


tz .of soft temetable matter and cach’ eesecn 
bring forth several litters containing fram two 


PO She worn, 


They are octive throughout whe year, bat 
notte appears ta he known as to the kind 
and amourt of stores they lay up for winter 
tee. Aa many dive far enowgh north to expe- 
rience a Jong period of cokl) with snow cover- 
ing the earth, there t little deult that they 
eceefoiée the slime provision-im providing stores 
fr ie the teed as do many other amail mom- 
EUTaLE mh, 

Many syiecied of mice eat ineecia or pirat 
anil even on ateasint deronr one of their own 


kind The grasshopper mice 


r Brana] a far beyond 
iis and are offen not only as herce flesh eup- 
pea as real carnivores, but make their dict, at 
least during fhe summerseaaon, mainly of th 
sects ati otheramall invertebrates, ‘Their hill 


of fare includes a milecellineous assoriment of 


several species af mice, incloding their own 
kitul ciwelht in traps, amall dead birds, learits, 
ftogs, <thwnprns,’ Soin . Wie coithkets, anti. 
nory crickets, grasshoppers, teths, fites,’ and 
beetles. thchuding the “potata’ beg,” 
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Tn addition they eatcumuyg kinds ci secs, 
fruit, aod other vegetalle mater Where ob- 
taindble, grasshoppers ore ore of their favorite 
fioofa, acd from this they receive their coe 
ton nae, In Colorada, fron their tonmiacss 
for eoorpiuds, they are sometimes called “sere 
fen birioe”™ , 

Vernon Badley's observations of a gresshop- 
per mouse he bud ii captivity are Mhaminating 
as to their hahits, and indicate thay tier pred 
cer in nombers about cultivated land mont be 
of distines qeoninie valpe When dindisturhed 
amd well fed the caplive was eitirels nuctorial, 
Bleeping all vay aod becomming very active ab 


night. While wiially quiet, annétioes juiaping. 


with all his force he tried dirfously tn escape 
from bite sinall pigon bow, His favorite food 


consisted of crickvts, grasalioppers ranking 


teat Among other: thing® he ate were a. lheck 
howtle, Ladyhinds, a potato beetle, spiders, luge, 
at!) cragen flies, | . 

le feeding Ie eat upright on bis faches 
aml held the insects in lis front paws, ect 
Ehieree tend first. Large raarhpy orm their tails 
resting on the pron, were he a 
paw on each shouldir. A grasshopper wold 
nometines kick sy rimottusty we bo yy the 
mouse off Hs holanee. ut was never telne 
qitished until diécapiratet 

The mouse promptly balled ‘and ate a) seen 
frog placed in hie bow ol WasexHirt at catch 
itty fies, He ate many kinds of |joserts, in- 
cluding 9 Jive woep, bot apipesred terrer- 
stricken tf a few ants were putoie eth htm, 
When a dicen or mare crickets anc. grasehop- 
pers were pt tito Tres Pro at fie scum tie te 
at once proceeded ta bite off all their houds 
belore heginning to feast upon them. 


A dead white-footed monse was dropped in, 


and “he potinced pen it the a cat, cooght tt 
by the side of the heal near the ear, and be- 
ant Teltitng at with all the ferocity of 4 ocn 
on" The bones could be heard cracking anid 
after the Hitthe beast appeared satetied that his 
Hirey was really dead he ceased worrying it 4nd 
an cxaminition alowed that de had bitten 
throwel) tis skull deep inte the brain, Aiter- 
ward he tore off ant ate Pagrents of fle. 
From: its bead, neck, aml shoglders, The fern. 
chids certainty with which le seized the white 
fogted meotne by the head and tin through its 
skull fmdicated that-in relation to smyll mane 
mals he, probably the all his kind, had the 
predatory mstiners and hahite of the carnivores, 
One morning be ate t2 crickets gad a spider 
in sevens mitntes anil daring a-eingle day de 
voured §3 Insects—? beetles, S grasshoppers, cf 
crickets; and 9s fies—aril appeared ready te 
Ee nis either 
ly ennugh, this er niette, so 
ferce toward ital pris anal offered te bite 
when captured or when handled freely, tut cot 
trite! throoghont Ida captivity to have the 
sare: Eoeodly confidence in ida canter. Others 
cateht in varied ports Of their rane have 
as wiles vanrme dina risiirs. 
At tight, eapectally carly in the ewetttre, 
Rrtsshtipper mice ater a fine sledll whisting 
call note. This habit appears peculiar bo them 


tat 
Tree) nyt by 4 


forest capa in 
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amt all. the mice antl may be Ukemed no thar 
of matty of the large beasts of prey it tbter- 
ing Chait breenting call us they sally forth for 
the night's foray, 


THE WHITE-FOOTED MOUSE (Pero: 
myscus leucopus ond its relotives) 


(For Wlustration, sce page $3) 


Few of oor amaller wild) munttnals tice po 
Preceay kinown as the whitefocted nice. 
evally a fitthe bitger and proportionarels 
shorter badial than the louse mice, they ey 
ition be ditinguished from then by the con- 
trast bmtwern the delicate ahades-of town color, 
brown, Or grycaf the upper parts of the! body, 
hod the smowy white fect and under parts. 
Like other membera of the getius. they have 
cheek pouches male the mouth for gautlurtty: 


Cand ciurerlig food to theprstores, 


Their excenilingly qa and graceful move-. 
ments atl er bearty of form and color 
Would ike them generally attractive were it 
nett for the prejudice againet all their kind! re- 
sulting from the aifensve ways of the house 


monde. 


Mice Gf the genus Peroitpscns, to which the 


white: footed mice beter are poculiar to North 


and South America and inciode more species 
anil eeagraphic races than any other Amirican 
gems of mammals, “The white-footd mice are 
hinted to North Awmeriqgn,  Keudily reaper 
atve tc) the Gaflwence]s of etivircimetit, ther have 
teveloped numerous apectes and a tire with 
her of geographic taces. a | 
These are spread over moet af the content 
from the pocthern limit of trees to [he inopi- 
col shores of Virwatan, One form has the 
distinction of living op te an altitude af from 
15.000 To 16.000 fert on Mount Orinba, Mex 
ino, where | found fis tracks fi the voleanie 
ashes ai the extrene limit if vewetation, This 


ie the highest record for any North American 


White-fomted mice are active thrgechout the 
eee and thrive in every variety @f situation, 

to winter from the Notihern States to the 
Aretic circle the sncushoer traversing the for- 
ent will note thelr lace-work patterns of tiny 
tracks |euling geroas the ance from loge te log 
entree te tree. AL sotrise on the sxutliweat- 
ern deserts their tracks mode during the rola he 
often form 4 fine network in the dist, but 
ae si with the tirat breath of the morning 


irene. 

They not only live everywhere inthe wililer. 
bess, ber are preenpt to awe: ater camps 
and other habitations, where they make free 
with the fom) puppies Few frequenters oof 

in the Northern States and Can- 
aia howe filed to ecethe bright exes of these 
pretty, little: animals peering ot them from 


some crediee, or the mice scurrviru along the 


leg weil) Tle ithe sqpatrrels. 

Ther ore indiustriows.workers and once im a 
cabin quickly tocate sottte ecky nook in a bo 
or ether eechivle:| plaice to conmatract a wan 
nest of any sefe throws vegetable maternl 


FIELD, or MEADOW, MOUSE 


MMicrelis pesasylqigee ws 


PINE MOUSE 


Pirymyi Piselerwm 


4 Al) 





RED-RACKED MOUSE 


Etutimips path hers 


KOUFOUS TREE MOUSE 


7 A my rz 2 
Phrsacemps fonvirandy) 
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aveitahle, The completed, they $et limerly ot 
work mbighti to raid thie toed mpl ok By 
vwner and bide it Tm suitable atirage plies, 
auch 2s a crevice among boxes, an Old Anoe of 
A geockel ita yariicnt lug oh the wil, Teeter. 
iepredations warily conse so tach) caaleira- 
tion that ‘the camper overlooks the grace and 
bennty of his visitors aod) mates ‘errty effort 
to akeatrdy them. TF the eectpont of sich 
capa woukd keep thicker supplies m mora -propt 
euittincta ard weld ple feel thete werd 
Loyal trices, these wold fd them qtiickly re- 
epimarve and most attractive mcite : 

In thete a hhatunts ears nie e ia 
tiring With Vary conditions, Uy Gnisny 
olan they buprow in the gromnd, while ti the 
woods they ganwtimes burrow. under rivles, 
tmp, and lowes, ar tive bi hells in aturips 
amd tree As nimble in clinliing os aquirrets, 
iiany Hye in hollow trees sameiincs nuife thai 
Nity fret above the real | 

That onr inability to eee at might prevents 
tiie Haan an ocedsinnal elrepie it the dibigs 
of the etpall animals whith often swarte all 
aboot os wakhnpressed on meat oom af iy 
camipk it the deseri-of Lower Califorio. Mr 
hinkets were sre wolor a wall leafless tree 
gtowing near the hase of a roeloy ledee, in the 
crevices Of which many relatives of the wlrite- 
foore) nice were Tving. The ire nxeming in 
camp T awoke as the &kp began to, pole. and 
cdlor with thie apprineh of cay. Hn 
branches of che tree wo few feet, overhen| he. 
came sharply elhmctted agains: the sky, reveal 
ing sewera) of the nite ramming ap dl elie 
them uo! leaping from tule to tei with off 
the active grace of ty squirrels, 

The mice appenred to be racing alwat in pure 

Navid enjoavment of the exercise, and when 
the Vght had increased suficiontiy te render 
obpects-on the groom, distmer they siddently 
ran down the tree truth and vanished! in a 
crevice in the rocks, Thhit gamer wis ropeated 
on scwern] anceending moming= am) i= nq doult 
commctiy tainiged in where conditions marr 
Gaver lake: 

Whie- footed mice fee) mainly on nan 
Kitwle of georts and rte onl wary thle aliet wlils 
statis, jnsecis, ati) somitinirs wil the flesli of 
dead hints or other mien. As they io not fil 
bernate they lay up nbtndant chores of ‘eraln 
til seeds of mrany kitnla i adifitkan a a -yari- 
ety of mula as acorns: beech nuts, pice nuts, 
maple seede. tnd others, according to tle bocal- 
liv. The stores are Hilden in tofiws in Ines, 
rtumps, trees, or in the grouml, Wher in cape 
tivity they biave shown themieclves expert in 
entching HMies, soietines capturing them wih 
their perth and again with ae Tront. paws waeck 
with all the dexterity of little hands. 

‘Several Utters: of poanye eontatiing fire, 
three to seven cach pre born, the first usually 
Apipriring in spring nd the last fo fall. The 
young are blind and helpless ar leeth, anil on 
thik comdition ching ao ‘tenaciously to the moth- 
ces teate that when ebe is frichtenwed from the 
nest they are often carried off attached to hee, 

some indivnlaotiat leas of the white- footed 
mite, ike others of the genud Peromyvicus, are 
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known to have a prolonged ane} musical sung, 


I tea fine warbling dirty, u litthe like the sory 





af a canary, AC nemlier of goud olservers 
have fecurnied these performances: bor they 


appedr to Te so tfrequent that most ‘people 
with woollen) experience lave never leare 


thei, 

‘he Hees of these nice mre padebil incon 
tant ‘feng of a best-of enemies, Hawks and 
culi, blocpays, al shrikes in the bird) world 
Sn ber que th tert to ckphnre tent, while 
skins, weasels, ttinke, foxes, andl aiakea per 
sistintly eeck them mm their retreats, . 


THE BEACH MOUSE (Peron olic. 
‘notie niveiventris anid its fay bai 


(For dinatration, sce page ¢29) 


The beach mowie in a lenutifnl velvety. 
lured betle ereatore alant) the size of a house 
mye and ane of the amalles: apocices of the 
bens Peronmwvdeum te liek is colored with 
delicate shakes a pale braceoiit-lily anal dts 


tlerparts, including the fect. arc enowy white, 


The species Perminyarar polionotis, ot which 
the heh motee is one of several geographic 
face, or sulépecies, occupies a comparatively 
resirivied range in the lowland féion of Alp 
homie and Goorin and thende through a urge 
part of Fleyrieis, —— 

Tt preacnte dn uniasially convincing ilaitra- 
tht of the influenee of changing environment 


aoe othe 6opliysicul characters of antmale. 
Among the cotton ‘fields of Alabina. arn! 


trotcia Prromryares pollonefug t4 rater dark 
grayiah brown, bat on ‘the lighter-colored vil 
of Florida the color reiponda and liecomns 
puller in perfect correepondetice with the change 
in eoll amt the white sand-dunes and beaches 
of the onast are reached. “There. io strong con- 
itis with the coler of the northern members 
af the especies, tt is a modified that the pale 
representatives of thas arei “are recogmred 
tinder the poarie mieineririt, 33 a gmeeraglils 
race, or onhapecier, | 

Changes in etivironment.affect both gree anil 
stall ninitials ita variety of ways, sometitnes 
tt thades af color, sometimes te relative sire, 
and sonictioey in jroportions; Exceptioria to 
the Tole ure to be fond, howewer, aril some 
species of mammals have a wide range under 
a great variety of comditians, with szareecly an 


mrptecsaple sett of variation. . 

h bBecin ls ees ty seatalay bie feytuel - 
dno and beaches of petinsnlat Plaga: cape: 
cially from Palm Beach ta Mongquite hited, 


wherever there iia qrowth of aea qate (L/niola), 
which appears tn be its princtpal food plant 
[tts a noctornal gnital ond its miughtly netivi+ 
tics thay fe tend. early in the mornme, from 
the multitede af tio track: which Teud in ull 
ditegions and often form a network on the 


sami. A single track sometimes extends for a 


hundred) yards or mete from a borrow, and 


With all tt windings may aggregate. severn! 


hundred yards of travel. showing the actheity 
of thie amall worker during tany hours: 
Tracks are niost plonriful immedinicly aliant 
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ee ipainies of saw palmetto, 
bby ltstes, Tlie erties of these mice 
udttalisy im slert larraws elicloercil bby 
growing wepcition or are, f{allon paler 
fronds . 

As ithe case of many ef aur muinmals, we 
have scanty information conmerning: the life of 
these attractive: little aniials, and it i sng- 
gested that-here lies «@ plcasant subject for in- 
Westigation hy eotic maturé lover wintering i 
Florrda. 








. myscus traci guid tte relatives) 


(Por dhatruion, dee pudir go) 


The numeryus species of mike of the genus 
Porenytcin in North America include a great 
vertety al hiptle Iessts, dutiw of which are die 
Hwiehed lw beaute of form and colar. One 
af the moot striking and picturqsque individ: 
Halities gmone these ta found it the bigareel 
rock mnwie, which ds churactérized hy ite great 
mars, athick, waft cont of buify brown fur, and 
a long. well-hoired tai. In size i) exereds the 
commun house mowe ond even the white- 
footed mice which harry its hints, 

This rock mower is mndigenans fo the mene: 
taints Pil af the West, from Coloratl 
amt New Mesxicn to the Packie and south to 
the Cage Region of Bower California, and 
down the Sicerd Moder ul Mexican ty Quaxaci. 
Within this area it divides inte several not very 
sirangly marked jengraphic caices 

Ae implied liw ite cunminen name, itis a char: 
acteristic dweller ani cliffs anil ledges alowg 
the mountain alepes or rocky canyon walls, 
Mere Heoccypies the many crevices nnd. little 
faves, o&n. California it ranges fron near sea- 
level up on the nuvomisins to pliage pono fect 
Bittle, Altwugh slowing a distinct prefer- 
ence for rovky plices, When aviilalle. sore 
races of this mouse adapt themselves to other 
conminions aad tray be foum) on liniesh-erown 
flots, where thes five in brah heates, olf wij- 
rat nesta, and similar shelter, 

That they trake Heir hanes in place other 
than cliffs in New Mexito wau eviddenved bw. 
thick, enft test male almost entirely inf werol; 
found in w hollow. jimiper They have acreral 
Hiters of frum twa to she young cach vear, the 
Lreehing perk) extending fram spring to fall, 

In Artemia anil Sew Mexico 7 found the 
fock motee most nomeroos inthe belt of 
pees am! pirivewe and in the adjacent wel- 
low-pine. forest The crevices af chills whut 
the Moki ol “uni Eafe poeecblis aril im all 
the meky willertices of that region, inchidling 
ihe Cran Cancun, arccalandantly populates 
‘with them. 

They search every neck wheat their hainte 
am) offer vieit caine or temporare camps for 


formed, bit whe met ciethy toke op their abedle. 


nother as de the whitefited mice. When 
inraging their movements are quick, aml when 
fturthed they tiake surprisingly feng . leaps 
Take athers of thelr kil they eat-a ereat va- 
inte of seeds and small nuta, qaantives of 


whiet they [sun als in winter 
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ita, ‘adel camecinite fio stores sah 
$, OM especially juniper secs, are if 
Taworites : Svinte caer re 

While of ioctimmal billie, rock mice at times 
wander forth in sheltered apors by alay, and on 
the few @eastong J have even then | have 
tec delighted with thet grace and beauty, 
ther great cars onl proninenit shining blork) 
epee lending them an attractive aia of alert in- 


telligence, 


Throighout their lives they are in desdly 
pesal ino predatory foes, Flawks ond owls 
Wide shadowlike along the faces of ther racky 
homes ready to pack them up whenever they 
TeItire ito pen view, while bobcats, shone, 
and weasels prow! about by ight hunting their 
hurty wetinn 


THE BROWN RAT (Rattus norvesicue 


and its relatives) 





(Por llintranin, see puue ny) 


an introdection te that world-wide pest vari- 
cotte ly: ag Cini lis the a rat. lower rat, whorl 
rat, or Norway mit. Two European relatives 

the tack rat and the baer rats eecnded ihe 
brown rat to the New World and beeame 
widely divtrheted, They resemble the brown 
rat, botare ttiach amalter and are sccm holbed, 
driven away, ar reduced to o tecondary stattis 
by their larger-amd herver oussin, which aver- 
ageé about sixteen inches in) length, alti 
large indietduais attain a lenuth' of more than 
twenty inches andl aoweighe of more then two 
patinds The tack rap has nearly disappeared 
from mest of tte former taunts in the United 
States atte the roof rat is mainly restricted Ww 
euuthern focalittes with a mild climate, 

Nelilier the liown, black, nor) rool fat hha 
anv mar telitives among nathve rata ef Amer- 
ica, aru! all tay he distingmished fromi our 
itive animats by ther curser hair an) Jeri, 
rathcend! tytta, 

The frown rat ie (ilteced to howe firat in- 
vade) Fatrope from Asta in ag. when herds 
af them awam the Volew River, and about the 
sate year it arrived in England on shins from 
the Onent Since thea, taveling ly ships aad. 
tet inland commercial motes, it hos spread to 
aeurly all parte of the globe In America it 
is now eptableahed an Iurean dbnes thrnenint 
out the bmgth and breadth of the continents 
Front Greenland to Pataganta, 

Whoever it poes the fierce and agressive 
sortt with which it th endowed qualiies the 
brown tat mate than to bold: ts own against 
all rivalk. while its mental adreitness anit its 
fecundity fave largely aiullitied the conatart 
warfare being ware against it diy all mankind, 
Not content with tfesting ahi, dwellings, 
aiores, worchotaes, aid ven the refrigeratinu 
rea of col-sterage plants in many areas, i 
has established) itself as an oxtremely destruc- 
tive petit the open fields. | 
in towrres tt hides among etere! merchandise, 
inthe hetlow walle of bildings, in sewers and 
other undergrommd passages, or. as in thi fields, 


lt-is safe te weenie that feu ceadere nend 
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in burrows which it eles i the renin, Its 
neaxke ore soft, warn mayen of flirowa mule 
rial which és secured liv mide on any avaihihie 
aiply of qvttor. wel, or fali¢ies, which: tlicy 
cut my shred for the purpoec 
ln these retreain it has several fitters 5 rear, 
averagitiz ahiit ten seing, bt exeeepttona 
cote of moro than fwinty young have heen 
recorded, The ydutig begin ta breed when jess 
han six miitha eh.. The size and owmber of 
liners increase with the food supply, anh tinder 
favorable comdions rats sen Lecome infaler- 
able preata. - : 4 
In Jamaica ane the Howattian Tslamls rata 
MGitinGg 6 muiticrous that sagurane asl ther 
ntations were at ote time threatened with 
mplete destroction. To save the crope the 
monoime War introduced, Tut after checkmz 
the rats in Jamaica these curions Tittle rear: 


mals im tien bearer a pct wihich it appears 
ncaplese ta cantmal. 7 a 
nthe Hawalian Islands the motkpooee ore 


duced the seme Fd ec al survives 

‘oreptly took up Whorr abodes mi ire tere tops 
Chie Aa ee live os tompletely arboreul 
lives as sqpriteels, safe from their gronid-in- 
hahiting enemy. 7 | 

Druriug o two weeks’ compulin against ras 
inthe sewers of Paris feageg were killid_ stl 
on o rice plantation of abmwt '20) acres an 
(reorgia tuo were destroved Tn unre basen, 
In Uline 3.435 were tilhaloon a lari in ane 
renernt it. oa ; | 

One of the nitiet Curie chapters in the lft 
of this hardy tease ts tow dlevedopliie to the 
for ivan’ of South Georgia, on the border of 
the Antarctic, cist of Cape Horn. 









Chey this 
iglare, which fas a cold anil stormy. stitimer 
amd nine mombhe af rigorous winter, several 
whaling stations lave Iwen cétablished. For 
wears great timbers af while circoteed have 
drifted aslore cach season aod) halt netting, 
half tefriperated. have furhished w-mever:fail- 
ing fiw) supply for brown tute that have land- 
ad from the ahi With sauch alnreetharrt fowl 
thev are reported to have ineredsed until thoy 
new exist there trterally in millions ‘Thev 
make ther neste in the tiseocks of frase ctrl 
rat and swernt sheng well-marked tras they 
Rave make on the mountain side 
{In octhe trenches along the hartley fren om 
France they have become extromely atundany 
sm! troibleaeepe, and in Erielarl toy ew mmnilti- 
Wied until the Foard of Agriculture is tecym- 
tending efforts fo destroy them fe o mere 
to the public welfare through their waste of 
fom supplies = : 
On farms iy addition to destroying growing 
ar stared: crops, they kill great numbers of 
young chickens, tarkevs, ae) ether paltry, anil 
create have awh soch ero - (requenting 
game os pheasatiis. At off times btwn rats 
areomore or lesa carnivorous, umd) when oev- 
eta] are confined im a cage the stronger will 
apa kill aed dewir the wenker. - . 
In city. department stetes aril large. huteds 
they often cater thousands of dollars damage 
wary in aingle cstablisliments. An English 
otmantratian dor thetr destruction estimated in 


est cif his oct 
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igok that, omtsile ale towte anil shipping, in 
(areat Britain and Ireland they caused annual 
losses of uhiomt Sy aoe 

When there ie a sodden diminution im tle 
food sapply, an abomiince of which laa cuttsed 
4 gheat Incroute in the rat population, tlie rate 
Higrate inte uiher districts, sermitinnes in ener 
mone mimi. These trations uscally oe 
our atcmeht, and many are tation of history 
in Eatrope atuldin the United Staten | 

A witness of aie of hee frlgrstbont te Tii- 
note im lon eeportied that ome mncuilighe nigh 
od te won paki along the monte fee lead a 
rustling in afield near by anil sit saw crosa- 
mg the roud in front oot him oa altitude of 
fate extetiling ne far aa be could see.” Thor 
following year the teva Decame a pliveic 
in that district. Ac times of food aearelty en 
become extremely bok oni apgressive. With- 
cut hesitation they swith strcams enecunittered 
if their wanderings acl at times will cven-at- 
tick mam | a v 

Uiwing in thelr great mimilers, wiiversal djs 
tribune, aml diatroctivenéss, brown rate age 
the worst nwamnmal pest known to otanleind 
Through their halt of living in semers, among 
the offal of slaughter-houses, and om gartdyre 
heape, fromewhick ther invade dwellings ond 
aterchimives, they polite and spall even mite 
hivaksthite them they eat 

ln addition, they are known carriets of some 
of tbe worst att inmost dreaded dinepecs, os 
bubonic plagne, trichinoss, and septic pawe- 
motiay while (hero ia Vite dhenhe that they 
eprem|] ieurlvt lever, Syphald,-Biphitheris, anid 
ether contagnons maladies | Rabtnic plague if 
mainly dependent open rate for ite desemina- 
then und hos been cocci! br thom te more thon 
fifty cmmtries, inchiding the Unit Simic. In 
lili more than two million peaple have died 
in oqe year from this: rot-conveved disease. 

Although rate are alihorred by tat, yet t y 
have been fer ass aq closely aseociatqd with 

actly res that they have leone had 

thele place in Old World literaiare Among 
other metanees, many ceadere will reeall Victor 
Hingo's grieeentiie account of Jean Valjean’s 
fight with the rats intlit sewers of Paria In 
Tongtand amd on theccontiment rat catching bos 
leer a residue tride-and alee have Teen pu 
cially let) for use in Wier pursiit. — 

Rote are inatheeme vermin which chuilieed 
man sheild eliminate with the ather evil: of 
hid semmiliirliack: dass which be ie leaving be 
hind ine moiht eh with thatin many places 
a inedleta “Pied Piper of Hamelin” woold op- 
pear aml rill the people of these peats. This 
is not necessary, however, Hf the polilic will 
cenie to luke their presence as i matter of 
enpee Their exclietin from lcildiogs ane 
destruction are merely matters of good howe! 
keeping, beth persanal and cornmmional 

Hats can be burnished by removing or de- 
etroying trash heaps ond similar) harlering 
places anual by the simple expedient of rat- 
tromting luibdings, especially dwellings gran 
aries, warehouses, amlather places where food 
auplien ore wore. . 

These precautionary measures choulil be sap 





Bit. 
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Plemenud by trapping or poisosing im opes 
aeccciafal only wher engaged m lv the com- 
munity at large. The returiea from the inveat- 
ee Picea 2 purpose ein be Pippen ft 
only in the vast money vuluce of property 
Bawed, Lat in iiberewitisessei of the death wipe atid 
in the great feprovetiont af the public health. 


THE HOUSE MOUSE (Mus musculus) 
(For tiluttration, se¢ pug 229} 
Tho familiar house monse it of Old World 


ceraggren died) een bec distengtttsh “A from mut of 


srtionately sbett 
i, and the pearly 
aris 


mir mithe nice by ie pe 

therer body, dome baarlees: ta 
ctnform color oan the upper and miker ja 
of the body, Lake the house rot, waideriny 
an alien from its origimal home in Asia, at 

transported! by ship and fy inkinid commerce, 
it hos paiiees permancnt (oothold and thrives 
i lathe of the mst divers climatic condi - 
toms, cxcept those of (he frigid polar regions, 

For centres the louse rouse tis been gure 
asitie about the habitation of man, and in 
tee tens in Amenon has spread ttle: the 
anr ish ehotttry. where it folds ite own in 
the strigule for existonoe with many of our 
tative wpecies: Tt is probable that ine abiljry 

to Ave in bovdes also infested by the feree 
brown rat ts die wholly to ite entity, and th 
the omall sez, which enablia if to retreat 
through crevices tug smnll tor the rat. 

In buihdiigs it hides its warm neite m ohe 
fire nooks and crannirs, making them of 
scrape ol wool, cotton, of etler saft bbroos 
material, aftem cut) fren fibrita Out in the 
Helis, Like any other hardy: vagabendl, 1 aclayrts 
tell to: whatever cover may be available on 
the surface or in erevieca ool the dewerted 
burrows of other muanimals oo 

Tt Ting aeveral litters of from: fot ta nite 
pong eavh yesr. The song. are bern blind, 
Maked, god helplecs, but are soon able te ri 
alcut, often following -the mother on her for. 
aging expeditions, Wen a little erete thay 
half grown they usually scatier from the fete 
nest and seek locations of thelr own. 

Thronghout mest of its worlil-wide rate 
the house mouse has the same. general appear 
arice, bot i soine localities the offecy of 
changed environment is developing appreetalbl: 
differences, which appear destined to reault in 
marked geographic ruven The representittlyce 
of thees otic | caught in weedy fields on the 
const of Chiapas, near the border af Guate: 
msl, have an apotectable caaty shade on the 
hack in place ofthe andinary dtl gray. 

The success of both the house mower atl 
the hones rit in estallishing themselves so anc 
erstfully tall porte of Me world, i the faee 
of the antagoniam of mankind, affords marvel: 
ous exaniyles af physical atu! tmental iidapts- 
hifity sot equaled elsewhere arin mammals. 

From early days the domestic mou fine 
been a familiar meniber of the honsehold with 
peuple of all deere, ancl the hintisewife hay bail 
to match her wits against the cunning persist. 














of this kind con be filly 
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elice of this stuall marauder in order to safe- 


guard the iamily eapphies of food and elothi 


Deagite the antagonism excited ty ite de- 
ttrictive habits the muse te eo small and often 
20 RMB Hh Ss ware that it hos comminty 
hewn regarded with w half hostile, half friendly, 


terest, This ik apparent by frequent refer- 


ehces taut in proverls, nursery rhy ives, fulbes,: 


aul folklore, aa well an in mere serious tera: 
Tite 

Many cuses of sisuging hewee mice have been: 
recorded, thelr tHites bela a gerics of contin 
ite ipesical hi frills, wil warhtings, rising 
ad falling Perit got otaye and slightly wee 
bing the song Of a canary. It has been claimed 
thant: this sitiging is dic te an affection of the 
ecu ATE rs baler ae i bat: this can 
acircely dccount for ite being wttered at dette 
titties amd] placcs aril ceasing at the volnion of 
the perfurmer, | 

In one itatanee the sony! hod been heard ina 
chin closet and an observer_sat by the open 


foot to lpcote the singer. After patient wait- 
ing “a miwse peeted out from bebinl the 


ity cinlied up o lithe way on the brackets, 
and after Jooking around several times, began, 
te ming.” This ponse cotititiued to sing in the 
wie place at intervals for deveral weeks and 
herame necnitemed to the presence of people 
Germs ith performances: then it sabilenly de 
appeared, prolly a vietinn to wre of the dan- 
gers which constantly beset irs kind, 


THE MOUNTAIN-BEAVER (Aplodontia 
rita phaea znel ims relatives} 


(for ilusrafion, ae page f32) 


The fic adventurdis fur trdera who pene- 
trated the Oregon wilds found the Chinoak 
Tnthons provided with: he: made of sine of 
the inpantainsbedver, Firiin that thee netil re 
cently but Tittle accorate information has been 
availnhle conectning the habits of this. cert- 
ons uetinnk  TLocully i¢ is Krew by severai 
other ntiries, including “Sewellel,"” “mountain 
beter,” “bommer,” ard, it the CHympie mocettte- 
txina. “clehuilis” oe 

The genus of morniain-beavers contains ony 
a single species with several sutepecies, all hav- 
ig aclose siperficial lkemess ity size and form. 
te a toilless miskat, execye fur their ovaree. 
hireh for It is an excludvely North Amer 
tan tyne atl, aside fram a remote relationship 
to the squire! family, kaa mo kin among liv. 
ing mameirile lt appears to he a sole survivor 
from some former age, As with the pocket 
nophers, tre mode of life hiulerelopel power- 
ful mrasclea ahont the bead, front legs, and 
forepirt of the boty, 
io dietrihution of the nientain-beaver in 
Tertiary tiie oextendel throagh the Great 
Rasim te North Daketa, bot at present ie 
closely restricted to the hemid region between 
the erests of the Cascndes ond the Sierra 
Nevinda and the Pactic coast, and) from the 
lower Fraser River, British Columbia, south to 
the hititule of San Francisco Hay, California, 

Within thie stpertily furested reghon this ari: 
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mal delights in focatiane thar are coal aint 
oceing with water, pauls Ra the ders. 
ghade of an abet }tttuergrewth od 
ehrobia, ferme, and other «rb eit constructs: 
Humberlexs tunnels aid brittle are Sate 
times im flats, bert trrtiitli nie iter along cati- 
yon and mountan slopes, among willow, a 
aspen, of other thickets, or even in the heyy 
enifercus frest, 

Meranke colonies: inhabu: certain areas aid! 
ite ennd is honeveoriliedl with hutroves six 

itches im diameder ail covered with 
, ster wont af surface trade, The oregtlor 
trranching tunnels are sotetines two ot three 
Rinne feat in Lirriget i atid have at frequen in- 
wervaia sax a throwgh which the warth 
rnines! in eeeendiigy the burrow iiray le ejected 
tm ermal dumps. “The tunnels appear ia liree 
measure hut for the safety of the owotr im, 
truveling, since they repented ly Pea tor the 
blirdace at the ert cof a dey oT) copie, 
neatly kept trai extends ue er in shelter the 
evitine. length, ie huntwek lacing resumed at the 
far eral of the Li 14. 

Al gurface Lutiveays connecting tant en- 
trances of leading thromgh the +. ster face 
veretation are well kept aril tae of all ob 
paler er The groom in these haunts «is 

mowialy so eaturabel with water thot the 
pimcala hota ities Mratige chunnels down witch 
rim ‘THtthe stream, - 

Nest chambers discovered by T, HL Schef- 
fee ie the Olympic Mewntains were bucated in 
tunmels two feetumdergroumd, They were oval: 
tt form ant ono moiguted ciglioon inches im 
horizontal diameter: orl acventeen in height 
Mere three dtorge chambers eqned directly 
from ithe mest alerentiors ane of which ee 
tuined two quarts or mare of sections of tort 
rotita, Which had heen kept so ling they were 

‘polled, and another was partly hthed with 
iteshly cut raves of nettles ote! teies of ego 

fir, At the far end an opening blr 
ie aches mia a small draina age besin paurily 
flied with water, oof of which bel ben pee 
sages, The rocis of the chambers were | 
with a thin layer of clay, which appeared fo 
have fee packed tn place hy the owner. 

In the upper ae dite puirt afl the tes, 
which was made of dried frome of terms, 
pratsea, anil somll twigs, were found three 
yivutts lees thana week okt with coats of fine 
fur, bot with eyes atill closed Like hurrow- 
ite nVaning ise coerally, the mountain beaver bs 
Ceusly in its homeckeeniie ane offal, bowee ert, 
creel delicis of all ‘linds are pireted out hy the 
forefeet and head to the dumps at the Irsa—nsed 
openings. 

In winter mach of the momtain-beaver 
cotniry is boried under acverul feet of =sniw, 
hart thee does mot stop the activities of this 
honly animal. Between the entrances to its 
luiinriws aod out alee the wirface of the 
grace it teimeld theningh the amuw it wares 
directions fi earch of forage, 

At thin time Gb cube twigs from ittetem circ 
grates the bark fromthe tromkee and roots of 
the smaller trees. sometimes completely gird: 
Ling and Willing trees more than two feet in 


wi ett any green vegenition dl 
‘cernoilly aa though free. 
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thameter, ira underground tunnels are abe 
extended ae this season, the suils bette pushed 


‘op be dumps onder the stvcew anid parts uf the 
ance tuned: 


are ed) full og nb tor sone 





shine. Ay that whtn the snow dinappeate the 
curls rarity rernaith like those of the 
TRE 
isterice. al “eurespnutig ticles the. eee 
vivacity of muny other species which have a 
hbdeino sie freedom of mcnent. Whan aha is 
caught it shire fith: fear. hat. atrgztes to 
cecape, growling, clattering ts teeth, amd tinting. 
victowaly a) anything within reach, [ia desire 


for foil, however, appeara to contre ita ere 


Thorne, and very eon after being euptured jt 
ered, 23 wmconh- 


That the nycrnbain-deeawer IkESheM aociws in- 


stick Th evident, as & pair oh offen found 


ca bl wig. cule set of -tinriels, and im many fa. 
plied a onmber will kaye their bur- 
rhodes ‘closely ramped and connected with & 
network of eotmianicating artriace toils, 
Although mainly woctienal, the annals ore 


ceive cprly in the merving: wid) bete it the 


iftornend, a, well ws deena in dick days. 

ioe kept im captity wookl ehow perinjs of 
restiows getivity ut night atid howe alernatite 
periods, of sleep and wakufnlwees during the 
day. Sometimes they wok! slorp combed with 
the head trened ender dhe body and in flat 
on their bucks Lering these periods (heir 
deep. is often so profound that they may he 
Eranridtotl we dalle Tati waleennd. 

Chie capthee menial ie reported te have wt 

he eal a urine, me gayerin ng Hete teeembting that 

atts have Ww atrongy risky 
obit? which is vere evitlont when, they are fre 
catagtrt. aul which i is freqiently apparent abet 
Ure laerrows: 

Careful and repeated effarts to keep these 
arinuils in roth ak Wiel as tear torrid con- 
ition ae papihte in reared te food and) sar 
fooling in the vicinity of. whiere ther were 
captured lave, igh ty the present tine, resale! 
in failure. [nevery case the animals failed to 
thrive and neon dle 

The trative «coors alicmt the middle ef 
March, and anol: later lineraof two three 
vent ane bern. The young grow shwly, met 
attativing: falliadee foe a vear-or ture, and, do 
mot breed wet the secerid wear, fut they leave 
the shelter of the heete test itd sealter to 
ewcopy bormews of thete own at the end of 
the fret two ar three month 

‘The mouttim-leaver fveda. wien early all 
ermal wesetation erewinge iy ite Terres, inatdqdl - 
ng. addition to amall herbage, shrubs, the 
hark of trees and lashes, fers, and fern roots 
More than thirty sfeciee of mative plants have 
heen foun! among rita “hay” pilew at the mevuihia 
ol firrews Since ite couttey has heconre in 
cremsingly ecrnplil bee farmises, de be e- 
velopel a fomlnest for cultivated crops that, 
inmany places, iscrenderimg ita peat [t ape 
pens to have a dpectal taste for cabhawe, po 
tito, and onion rope, and other garden prodnec. 

When gathering its food it atte ip wqiirrel- 
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like and graspe the plant etem with one lind, 
a fing projodting tubercle on the “heel” of the 
hand opposing the fingers like a thins. and 
fiving & fond grasp, 86 that it cam pull plants 
down to he fatten of with ihe abu frone 
terth, Somertintes it cline ape few foot jie 
aches ae aiiall branching tree alter pucculent 
abides, | ea i 
The tmountutn-beaver has the Interesting 
falit of gatheriig stores of green plant fara 
much like that of the cong oon the moneiain: 
tope, hut appears wo be ireire teethodical in ite 
wayt, guthering the stems of such plants as 
grasses, Terris; ane logins, ap woll Wa twigs of 
varios lushes ote) cursing them.in bondles 
as large oe can be Dell in the menth, the butts 
of the stems neatly land together. “These fittle 
binidice of “hay are pluced side hy side alvout 
the etitrances of the burrows, with the butts 
all parallel on sticks or other support fo keup 
them #4 clear ap posille from the peli 
They are left thes for a ilay or more to cure 
before being carted into whe sthterranean 
C-TOMGiTa. 


Chief arming the four-footed enemies of the. 
mountain-heaver are the fisher and hoabeut, and 
an ecigthe las been econ kecqing clone watch at 
the entrance of their burrows. 


THE COMMON WOODCHUCK, OR 
AMERICAN MARMOT (Marmot 
manax ail its relatives} 


(for diustrating, ree page qge) 


The weedehieck ‘or “gronndtce” je o tvpical 

tiarmet, with coarse hair, teavy bey, short 
neck, short, bushy tail, powerful lows, and feet 
armed with atrong claws for digging. When 
fully frown it averages aleout ten yuninds in 
weight Tis usual color is a griveled brown, 
butin some districts black; or melanintic, hidi- 
vidlaala ae reel scqoerseticeen, 
_ Marmats are common to Europe, Asti anal 
North America, The gtiup eortalnn many 
species aml geewraphic tates varying in size 
and color, The Alpine marmot of Europe th 
prohably the moet lunttiar of the Old World 
species and the workdehuick the best knows in 
America, | 

Sorth Ameried oontuiog several apecies of 
tarmots, their joint territory extending from 
canst to coast over the northem parts of the 
‘ctntinent an) from southern Lalradar, the 
southern shores of Hinlson Day and Great 
slave Lake, and central Alauka southward to 
northern Atahuwma, and alome the righ mown 
tains to New Mexico anc the southern Sierra 
Nevadg of California, ‘The comman wood- 
chuck if well known to every dwelber in the 


countryside of the Eawern States and Canola, « 


where it pecurs from era-levelto near the tops 
of the hightut mountains: at altitudes of ovet 
iooo fee, 

[t ia a familiar habitant of helda and grapay 
hitisides; especially where bordering woodland 
offers safe retreat. In such places it digs bur- 
rows under stone walls, rocks, ledges, old 
RIBS, or even cut in the open grass2rowo 
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behis: [it comonmiy tees i the: minist of the 
forest, Where dis dens are locyted ita. variciy 
of amiihions, Te liierriwe are marked iy. lit- 
He mounds of earth at the entrumces aml or 
dimarily contain from twenty to forty feet of 
ranching galleries, ove ar more of which end 
in a roumied chamber aheut a foot in diem 
citer, well lined with itry, grass and leaves, 

Within these wart neste the firmales bring 
forth from three to ning tli and helpless 
young about the last of April of carly in May 
A few weeks later the young ayer alxit the 
entrance of tHe burrows’ sunning themsclors 
ond pliving with one another, bet costly 
reads to disappear at the first alum, At times, 
however, they arc: surprisingly stamd and muy 
be capiated with case Wotkelicks huwe prac 
thealis my cmenihe valoe. Their flea, while 
cosa: gabon, ve litite esiteniea = their 
cMnechy hatred (tli are worthless as ter. 

The weulchuck isa sluggish and stapid ani- 
mal, which doe not ordinarily go far dren its 
tarrow, but st certain wasome, especially in 
spring, wanders widely, as though looking ieee 
ite territory bofore Tocuting for the simmer. 
ft has much curiosity and often alta wright 
On its hind feet to bogk alt, retaiting for 
a long time os motionless asa statue When 
one i driven into its burrow, if a. persan ap 
Prouches quieily anil whistles, ft will often, 
rare its head in the entrance and look abern 
fo sobety ifs corigsiny. . a 
_ lt only note is a thort shrill whistle, witch 
tt utters explostvely at froquent intervals when 
fch alarmed. Ar soc times it also charters 
ite teeth with o rattling wetted 28 owls gore 
thes clatter their beaks. 

Liwing- to ther mainly dornal habits and 
persistence in Reling in areal ubiue the boarders 
of fields, wordchucke are among the most 
widely konern oof our smaller maremals, arid 
have lor been the fuvarite quan of the enun- 
try hey wl bie dog, When cornered they wall 
light savagely and with their strong incisors 
inflict severe wroonds 

They feed on-grasees, (lover, andl other suc- 
culent hae incholing varices cultivated cropa, 
capecially weeckables on. feld and garden, where 
they: sonetimes che mach damage The holes 
and carth mendes they make im fields, in aldhi- 
tin to feeding om and tratephing dowe proses 
or a exche a stro feeling against, them, 
and ‘tirmers everywhere Jook pon them an w 
niteance. Tih New Hampshire so greyt was the 
prepiilice against them that in 183 a law. was 
panied icing a heuoty of ten cents chch on 
them: “Prorited, That ho bounty shall be paid 
for any workchuck killed on Saodav.” 
Wnattke many rodents, the woodchneks do net 
lay ap -tores wt foil for winter, Aa stiomer 
awe tds end they feed heavily and become 
senssively fat On the appronch af cold 






“Weather they become more and more elavirish, 


uppeating abowe ormind with deereusing {re- 
arya until from the-end of Seprember to the: 
it of Novemier, arcording io locality, they 
retire to their barrows and tégin the long 
hibernating sleep which continues until the ap- 
prowch of spring: 7 
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Some time between February and April, uz 
cording to latitude, they come forth to resiime 
their sepsonal getivities. | e the porthern parts 
of their range they usually come out several 
weeks befure the ha ilisapepetats and may he 
tracked init ae they wander alien searching 
for food at a mew lecatian, 

The promiwnee oi the eratitdhog as a pop- 
war figare in the country lore of the Eastern 
Stotes 4 shown by his having beow given. a 
(lace with the Sainte on the caleadir, Keliroary 
2 taing widely linown as “Groundhog Lkiy. 
lt is claimed that Gn this date the groualhog 
wakes from his long winter sleep and appears 
at the mouth of his burrow tt look aboot aml 
survey the wenther. If the sun shines ws that 
fre can dee Nis sludow, baal weather ts ilieated 
and he retires to reaeme his sloep for another 
six weels. Otherwise the winter in Imoken 
and mild) weather is predicted. Een on the 
outskirts of Washington some of the comntry- 
inert still appraise the character of the coming 
spring hy the weather on “Groundhog Day. 


THE HOARY MARMOT, OR WHIS- 
TLER Coe Suheaee anh ite 


re 
(for dlastrafion, ace pot 433) 


The whistler is the largest amc horlecment 
ef the Attierican marmots. It is stmilllir in 
proportions ta ihe common wwordchuck. Tait 
ay on noarty twice tte weight, fhe fr. lar 
thicker ard of a beer quality, might lave a 
value in the far trade if etiunygtt the alms 
were available, As it in, the see" dre wed 
only for robes aril sometimes for clothing by 
thie Urbina. én 

The dtribunon of this charactertstre anneal 
of the northern: Korky. Mauntioina and oulying 
range’ extends from the Endicott Minmntainm, 
fronting the Arctic ofmet of Alaska, and the 
peninsula of Alaska, sattheanterly to te Bit- 
roar yaaa gp Ready eerie Ali i Kairie, 
fhe Cob ptrtpr cy ‘Was 1) ft ha ee TancouVveEr 
fetid. Tn the Nosth Hor rai | 
above timnker-line down aver hare alipts anil 


through glacial valleys tothe sea-level along 


the southern comst of Alaska. To the aeinh- 
ward it-is Vimited wholly to the higher elewa- 
tions, usually above tumber-tine. ~s 

Owing to variations in) climatic ccimeitions 
and to teclation in different parte of ita range, 
several geographic races of the whistler have 
heen developed. Tn the tenuntaies to the aot 
ward of its range other marmot wectr aa far 
as New Mexico and California, 

When the Fretich-Canadian vnyaretre on 
their furtrading expesitions fret visited! the 
Rocky Mountains they encountered the hopr 
manmots anil appiied to then the matte "sit 


eer” or whither. whieh they had already- 


given the common womlchock of easter Can- 
ida. The shrill note ef tie hoary marmot, tr. 
faverable crreumetanecs, ty he lend 
more that a nile and) justifies the restriction 
of the natue whistler to it, | 
‘The whistler lives in tuck remote nnd onire- 


rane: oxtorile Prot 
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tjucmied districts that Hitle ix known of ite life 
history. [t is dirt! in habits and loves the 
free open spaces of the ligh mauntain ridges 
There its lou, oft-repeated ‘call ote, atriking 
colors, together with i habit of rouning abot 
ou; the enowhanks, cender it unusnally oon- 
iphcninan, | | fee 

High in ihe mountains tt uacally intalnis 
rock alides, the tumbled rock: masses of glacial 
Torained, or rocky points, but sometimes takes 
uj its abode on open earth slopes ur in tbe bo: 
conte cf little glacial valleys, Ordinarily the 
dons are hidden in the rock slides and broken 
down. ledges, or borrows ote dng under. tlie 
the ler vA eet bonhilers anil even in open 
mreucd awiy from any rocky shelter 

Doering the sontry days of acmmer the whis 
ther regularly frequenta the top of sense com 
tpicones boulder or projecting rocky point, 
from whieli it comands o sweeping view ol 
all ite warreunidings. Tis aight and hearing are 
catmordinarily keen, and when perched on ite 
fonleott. His aifiienlt te stat, When one hie 
ite hurtrow lected im an apes place it often site 
npciit on the hounche to look watehfully 
dgbowt, and at the fitsr olarm disappears into ite 
dit. This watelfulness is nicessary, for even 
in the remote alpine highlands i occupies, ihe 
whistler ts beset hw anemic The neoet for 
midibhe of these are the great brown are 
gtirsly bears of the North, eh Sen it from, 
ite borrow. Tn odttition prowling wolves, Cat- 
mila be wofrerines, aml cagls take occa 
sional tell from tt mumters i 

Toward the end of summer, when the high 
alpine’ slopes are thickly grown with atmuall 
Howering berbage, the whistler feedds rein 
on ininy of the plants atl, like the woodlchur 
at this season, beens excessively fal, Before 
the arrival of winter it retired to the shelter of 
ite den and besins the jong hibernating slecp 
which may last cix months or more. In spring. 
before the nowy mantle is gone from the 
mounting, iis cut, ready to weleome the ap- 
ptraching..sammer. A dew weeks later the 
three ar four young are born, They remain 
with the mother throughout the season art] 
during their firat winter may hibernate in the 
here den: : . 

The onspoiled wilderness of remete morth- 
ern treuirtinmn slopes qi chdges where the whis 
tler lives is aleq the heme of the monntain 
sheep, canbe, and bite oorthern bears: As 
the furdy sportsmen foum thee ee 
heights in search of game thelr altentinn i 
contantly attracted ta the marmot, whore 

teaenee and shrill call notes lend a plensin 
touch of fife te many an otherwise harsh an 
forbidding: scene, 









ludovicianus and its relatives) 


(For ifestration, see page 435) 


Pralrledog: ore not “degs,” bet tepical re 
dents, fret cousing to the gronnl equitrrels, ot 
ermojhiles, As a cule, they may be dis- 
giished from the ground squirrels by their 
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larger wise, proportionately shorter and: heavier 
bodies, andl shorter talle, In fength they vary 
from fourteen te ower acrenteen inelies, anid in 
wetght from one and one-half to conte ‘tran 
three pounds | 

Thee rodent are Jinite!d te the intering of 
North America anc forma email 


3 is aml several gece raphe Dade Me noe 
2 a Eee 


ety alike m general horm ail habits, the 
species are divided inte two sete: ime, the 
dmest widely distrited: ahd best known, hay- 
tug the tails tipped with Wlack, and the other 
haying the wile tipped with white. | 
Cn the treeless western plains and volleys 


hig North Dalota ond) Mivitona to Texas 
ane - 


thence west actrees the Rocky Mirntaine 
to Litah and Arizona, they are one of the mest 
numercis and churatteristic gminals. South- 
ward they nainge inte northwestern Chihuahia 
anil one apes onviypls an isolated area on 
the Mexican tibleslamt in pouthern Coahuila 
and northern Sari Lute Pitosi, Mexico. Their 


vertical range varies from abetty 2000 feet an 


the plains ta above poyooo feet in the mows- 
hindus part of Colorake and Arizona, | 
Owite to they diurtial habits, their excted!- 
ity abundance over vast arvas, and their in 
teresting mode ol living in-colonies, prairiealoges 
hove always attracted the attention of travelers 
end Taw become one of the most widely lenown 
of our amaller mammats All whe have lived 
i the Wet, or who have terely traversed the 
Great Plains on the transcontinental railvopits, 
have had their interest excited by these plump 
hith: animals sitting bolt upright ly the mounds 
which mark the entrances to their burrows, or 
scampering puantcutricken fir shelter as the 
train moyrs through their “nerwns.” : 
So strong ie the gregarious instinet in prairie- 
Hogs that they costoriernily (nade their hurrows 
within short distances of each other, varying 
from a few varia ‘to a few rods apart. The 
inhabitants of these communities, of eidelarh 
as they have often beet teried, wary ine eter 
¢ from a few individuals to millions, tn 
western | 
eo miles ling ani) to miles wide. Tar the 
entire State of Texas oo,000 square miles are 


eceipied by proitiedngs, and the mmberiof: 


Vieee animals within thie arca runa isto the 
dep of tmllicns, The extent to which 
ine} 4 
listrate by wnt situation in a moritain valley, 
romaine gbhowl 1 syuare mile: im ematern 
Arioona, which by octual count contained 7,200 
ef their binremws, 

The burrows, from four te five inches in 





tig aroun. They descend abruptly fromm 
ten te aixtcom feet, then tint at a sharp 
atgle and extend ten te twenty-five feet in a 
horivental or lightly opward course, The 





iJ 


tinnel oat the end of the sterp descending 
shaft is always mere or less drregnlar in. 


eoureé, and branches in vartouu directions, the 


branches often etiling in is rounded mest ot 


sorage chamber, but sametimes fonning a loop 
hack “to the main passageway. Not infre- 


Texaa dre continuous colony te dbent 


v parte of their territory ig well 


diameter, are uswally located on flat or gently gies. 


(jHentiy hwo entrances some dietance apart bead 
tO these deep workings, A Hetthe miche ia in- 
gchionsly dig on ome side oof the steep entrance 
stat}, foor to six feet below the eurfice, to 


whieh in the approach of chnger the owner 


Telires to listen and dttenmme whether it may 
OF Hiiiy tot be meerssary tp ceek safety in ithe 
deur of the den, Ttqs fron these vantage 
pamis that the resential voices of the habitants 


introfer in Ad prairiedog “town” 


come to un 
an he poaaes ; | 
The Wlack-tatled prairiedog, which iz so 
munmcngue on the Great Pains, @arrotimds the 
entrance to its borrow with a crater-daped 
leaeeal ithe ah nary ine ii Bo few. iets to 
nearly twee feet in bettiltt ate serviow perfectly 
e aoe te Luseys out ine walle. se Darkoceny 
cep the famtel-shsped inner slopes of ¢ 
Fitts abert the entrances inn grees exrnliticey he 
weitines briskly to work to reshape them at the 
endl of a rain-storm, diggings aod poshing the 
corth in place with their feet and eoalditie it 
Wie amore coripact mass by pressing it im with 


thetr litumt misses, 


The white-tailed! prairin-alogs pile rhe <irt 
fron their excavations out on one side of 
ciithaiee, as ithe cate of most other. barrow 
ing animals, Sometiniee the dirt in these giles 
amounts to from) ten to twenty bushely, thus 
indicating catended underproutid workings 


The vivacity ane hearty enjoyment of life by 


The occupants of a prnitiodog “town” 1 meat 
criturtaining to an observer, With the frst 
perp of the sun above the |erizman they are 
ont on the mounds at the entrances of their 
burrows, first sitting erect on their hind f[ 
and loukiog skanly abeut for atiy prowling 
eomy. If all ds well they begin to rom about 
from dime hole to unother, as though to pos the 
complinents of the day, and: scatter through 
the adjacent grassy feeding ground, 
The faverite food of prairte-dogs consists of 
the stem ond fonts of gramma: grass and 
Oiher richky mititows forage plats. [nm-acdili- 
tion they cat any native froits, wech as that 
of the ea teaved cactos (Opuntia) and ure 
extremely destroctive: to gritn, alfalfa, an 


other cultivated crops. In sdktition te ordinary 


Veretation, they cat grasshoppers andl are forul 
af fleah, sometitacs being cenght fae. feotn there 
homes in traps act for catniverce, ‘They kieep 
the ress ond other venetation, cot diwp oor 
entirely deg out aver much of the “hown" and 
especially th oa circle sbeatt “each entratve 
mound, apparently for the parpose of obtain 
img a clear view aaa eategoard against the ap 
proach ef aoe of their many four-footed ene- 
Thia ‘habit 1 exceedingly InjUnoUs fo 
the cattle ranges and often revolts in much 
erosion af the fertile strface anil, 

The vest numbers of prairiestogs over ao 
large 9 port of the grazing areas of the Weal 
take a heivy toll from the forwe anid other 
crops, As a consequence’ a campaign of de- 
stroction ie being waged opainst themes the 
commtry becomes mote and mere sertled, anil 


they will eventaally disappear from much of 


their present range, However detrimental they 
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thay te from an economic point of view, they are 
HNONK OUT Most Hierextiny ApOCIES, and when 
Lee tai, fe plawfat ition ana intel. 
ligpenee niece ther treat Sear 

Chwing to the constant danyrer to ake 
rede subject fret coyotes, 

Rec ee hlack-footed ferrets, im P adielon ti 

crn) other bide of prey, prairie-coges 
ae eons ot the alert. At any. suspicious 
eectitrence the first to observe it mine to hte 
cntrance mood, Hf the danger ts met presale, 
it otherwise te the fica rial mee, where be 
sits up ot his full height, “harking” and vihrat- 
it hire tail, ready, af necessary, (. thappear 
instanthe, At the same tine the “town” ts alive 
with scurrying fares of the habitants rushangg 
patic-sitickun for their hones. and the air i 
Alled with a chorns ¢f their littl harkity: cries. 
When all have been frightened to cover hark- 
ing conte inthe bureaus, Et am lor ar 
mitre tay pase before a “ahi weil Teajiiear. 

Donce stalked a solitary antelope by crenp 
lis flat ot the gtedad theeigh a pruirledeg 
As 2 drew orar the fist burrows. 
the “dogs” all ruvhed to their mounds, sitting 
there ated barking ot the quecr and tinloiown 
anittal thas cinvailing their precincts, The 
etrate aight excited as mich curtistty among 
them os glatm, As Ll appteiched one motmel 
after anther the owners woth become almost 
hysterical in their excitement and would sit 
fist oom all fours and then, stand op at foll 
hewht on ther bind fret, the tail all the time 
vibrating a= though worked by some morchat- 
ism, while the barking rentioned at the intruder 
as rapulls and explostrely-as possible, | When 
T cane within six or eteft feet the “doy” would 
dive down his hole, sputtering barks from he 
depths as he went, bat often would ot 
arnin tn take another look before Radily ig: 
uppenrity. fndhis wy DP passed ten or a dozen 
mognds while the dares of “dog” off my 
fine of progress Worked themselves into a 
frenzy of curiosity. and protest, When the 
ululk: was finiehod | passed back through the 

“town” gad my upright figare was promptly 
recognize! by the liabitants as that of an enemy 
and every one disappeared before | was within 
ni. vere of the first motel 
cotitnen note of the bleek-talledt pratrte- 
digs i2 a squeaking “hark,” mock like that 
predinced! bw = geal a tow dag: in addition, 
thete is a fap d chattering note, often piven 
00 the “depe” vanizh down the hele The 
white Later! species have o shriller, more chin 
te tte, I both species the old wilrating 
mention of the tail, held anffly clase to the bock, 
ee Characteristic, 

Praittedogs hibernate in severe weather, 
efor hiving. io high, anow-covered mirtintaim 
on in the far north semetimes sleeping through 
fireot ax months In many places their hiber- 
nation i ittegniler, and near the sonthern 
berder af their range is limited to 4 few im 

clement days now and then, tn Wroming the 
come out the last of March or carly in April, 
witetine: when there ie a font or twee of aalvie 
on the ground and the temperitare ranges Far 
below zero. Under such covditions they ron 
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about over the mow thoring the middille of the 
an feeding ake propecting dps of weigetiticn 
to 


Beginning or the southern border of ther 
range atl procemding sorth, the single litter of 
the seein, cot tabtring: Fenir tah 0M. geri tigt, 
are horm in Marcli, April, gr May, and a 
mijnth luter, when ecarvely: larger than chipe 
monks, sy tue ene plain ait tlhe eri trance 
mcand. When danger appeate the mother 
sends the young Nelter-skelter fur the refuge 
of the barrow, and should any bestow pleut 
es rushes at them, alrivir then ia 
cover With dll barks af alarm... ¥ alert 
tal grewe thie yenie scatker anne peevare: bur 
rows of their own, Sometines 43 many ne six 
to nine of Loses linimals troy be ford bao 
shingle Beare, in which, ne deult, they have 
taken relige, or it may be a revmon of. the 
BeALNOI'S tarnihy, 

Oy wart sunny 
when tightx are 
will often De Amt on ‘the lars greeted albert 
their rhqiineds, with legs otitetretched, basking im 
the grateful rays. As their colowios expand by 
the rapid inereuse of their numbers, samy in- 
divitiats wander far iq eearch of new Toroe 
fiona. Tn the movittain plateaus of northern 
Arizona J know of iietances white Mey have 
traversed ecveral miles of ping and fir Eorrat 
fo jockiec it an isolated) mountain park, and wew 
eolonics were eutablished sa for aa six miles 
frony ther nearest neighbors. 

The flesh of rece aes ia not wipalatable, 
att! Navajo and Parhlo Indians are extremely 
fond of at The Imidians take odvantage of 
heavy tiing and turn the temporary ‘nish of 
water down the loles to idmows out the “degs,* 
anil this capture many of them, 

lt is inevitable that many popular miieon 
ceptions shoul! grow np abort sack worrvermus 
and interesting animals as the prairie-ings, En 
the West riany people believe that the furrows 
go down te water. Un reality, like many ether 
rodent, theve antmats hawe acquired the ability 
lw chemical section tn othe sto be trans 
form the starchy food into water: T have acct 
dog towns located on afew feet of aml resting 
on a waterless lava bert miles in extent ard 
more than tog feet thick, as ¢hown hie cones 
cut through | BD Tivere crore the fempsosattetlity 
oF the prairievlop-well 1 

Another renaae belief is that: the. rattle: 
tnakes and herrowing owls living in prairie 
dig towns unite ae a Kiel af happy, family in 
the borrows of the digs, e truth ie that the 
owls tive atid breed in desert) dog holes, while 
the ratilesnakes viet the occupied. holes to fered 
on they enfortonate oceupanta 





days, especially at a time 


THE STRIPED GROUND SOUIRREL 
(Citellus tridecemfneatus Sad 3 its 
Anbepeces ) 


(For dinetration, sre pane £36) 


Stall lve and a series of thirteen narrciw, 
well-defined stripes, or Hoe, tearking the up- 
perpurts Of the stelpesl grecand squirrel serve 


» these fat tithe animals - 
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to deetingnish it from all ins relutives, [te total 


length is about eleven Inches and its form is 


nearly os slenler oe od cf the weasel, Its 
brightly colored markings blend go well with 
the brown earth and plant stern ltt its hevnte 
tbat when quiet it is difficult te distinguish, 
This ne re ve coloration 75 of vital Kervice fo 
seottrbt ty all the ditdrmal tritds 


cian ae ae pe wa hy coyites, ftimes, lnbeuts, 


baat SKUs, weasels, atl atiaken, 
Tite utripedl ground spairred, also known as 
the “gopher” or “stripe gopher,” is restrict 
wo middle North Amerien, where it is dis 
tabard from aonthert, Michigae anil sorthern 
‘Indiana weet to Utah, and from about Lottie 
5S ihegrecs ke northern Alberta south inearhy ta 
the Gulf coast of Texaa It ratiges from: veut 
sen level in Texas up veurly ito ‘the feet’ in 
Colorade. Withiw these Hiitits WATYI 


climatic condithors have socdified it mito several 


geographic races, all having a) cloye general 
resemblaten. 

Like tmoet tiembers of the wyuitrel family. 
the etriped ground squirrels are divemal iw 
holies and well known wherever they occur. | 
first learned) the waya of thicee ofl tittle riratit: 
malt aaa bey on the prairics cuiside the en 
al Chicago, and later obeerved them in a litgl 
mountain valley im Arica. In both, scaiont 
they had the same hubits, By preforence they 
eccupy rive prairies, old fields, aul piers daut 
sitaathons, In muny areas they are. <etkin 
peabs, owing to ther almmdatice and their ce 
streactiwenes to ean crepe, bot where the 

dis generally cultivated, the sheltering weyte- 
tation and their shallow borrows are deithoynd 
by the plow, thus cateing a decrease in their 
‘numbers. 

The tives of the striped ground squirrels ore 
et With peril that wey always mive 
aticad with watchful \esltation, pamwing to 
listen, retreating toward! their burrows at the 
slightest aspicous sound oF tkovement, it tie 
ing bolt opeizht en these hit feet ann) renaine 
ing motionless of o atnall static antl satistiedl 
that there de rathiaw te fear They call) to oie 
another with a chirping tote as well ae with a 
shrill teilling whistle, and when alerined by the 
presmcer 6 ar wate enemy! thei warnhig cal 
notes are beard ov all sides as the alorm is 

Land all are om the alert to disappear 
down their barrows at the shivlibest euspichite 
movement 

Wher-they fave vunkshed their triliing tistes 
are niten beard from the depths yea their lar- 
Tows: but curity i one ct T ahormanest 
‘traits, and Lone urbanee Fouts arth swith 
almost immediately pie mp its head te wee the 
come of the olarm. lors: taking abvantoge of 
this habit, place an open slipping monte at the 
endlicnf aw lore string pron the entrance of the 
borrow, and, watting developments, Tie quictly 
a few curds. te ee side. “The consnting silenec 
is too mich for the ground squirrel to enilare 
‘atid: poco tte Tere appears shave ground, the 

y pulls the string, ath! the victim ts ctrajdipedd 
forth with the pouse abet ite neck. 

The entrance to the barrow of these ground 





squirrels ie about two. tichea in diameter, it 
is eetally locnted in. the mldst of grass of 
weetly pee dh ade ariel bas little or no freak earth 

“The thrrow dew for sevoral 


rear alinest vertically and ther turns abmost 


borizantally ina sinnius anil erratic course, 
with Kunmeroos branches and arde pirscagice lead 


ing yp to the, Rien Most of these sie 
cnirances are - Retit plumed with wit enrth. 
Crane ns rie titine: ino large nest 
chamber filled 


with fine aley Bh fs dapat atl other 
sett vevetable tatter, aud alse oe or more 
large storage chambers in which the owner bays 
up bis garnered supplies of grit or other seeds 
for use during, incletent weather. 

Theat aqiitrels hibernate thromphdert theit 
rates, ettteritug their long sleip ith an excet- 
Ty ” tnt condition the last of Septomber of 
ctoher, In the North they remuin fa 
torpid state jor ix months or more 
ipl they appear in spring they mate 
aml the eet Tues of the iw coyrtaininy 
from ove to th young, je born the hut at 
lay or early is line, The yenng are in an 
extreme! eareclerveeLongpetl state at birth, teetvuy 
tied, hairless, and with the ears pibvehe ehiw- 
ie. They develop slowly and remain with the 
mother antil tewand fall, when, tearly grown, 
they scatter to care for themselves: 

The striped ground squirrels are amenge the 
most carnivormis of rulers, Althoush thes 
devote much tine to gathering grain, seeds of 
varices Levee ark] teen acorns arn] eth nites, 





which n be: eaten onthe spot or carried im 
theo Ps chics to their onderground: stor: 
we roums, in addition they are kniw tr eat 
insects o | flesh vwhinever occuswin olfers Tm 


foct, dieing semana wher each insect [oor as 

grasohuppers caterpillars, anil. eerube ts slentf 
dL them ground squirrola trequently feed 
thattthy pon it. Ww are known Us Will and 
levtitr imive aml pouny birds, amd when edn 
fined in a cage will sometimes loll and partly 
Hevinr their own bin. Wher cattelt thew 
Tight feunenty, Teeter anid Biren lings tor esereygie, 
In captivity they show litth: of the gonthnes 
atidl intelligence hich ate sich: pileashre chiit- 
acteriathies of clipinijnks and trie eqeirrels, 


THE CALIFORNIA GROUND SQUIR. 
REL (Citetlus beecheyi- and its relatives) 
(For itnstration, ee page JF) 

Orlin to ite habits, the California, gram 


sryearrel i joewn Jocally as the dieger- rock: 
ér groumil-—squirrel [ts prominent, ears, bushy 


tail, colar, and: form give it the penerah appear 


ance of a lems teaticd gray tree eyiciered, tut 
if rejity it fy a true spermophile ond vlose 
in to the marmot, 

Snermenhifes are nearly citommpolnr im die 
Tealhtien, rather thirevinsgli northerit latitls from 


central Eorope geross Bering Strait to the 


“Great Gales in North America. Many sprocies 


exint i North 


Tease varving: qrectiy im 
form, size, aril « h 


uber er cecur mainly in 
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the western part of the continent from. the 
Arche coast of Risaka ks to the pair eeet end of 
the Mexican tuble-land. Some epecies are eer 
ef by enatmois members ant} do. 

to cultivated crops. Amoug the ta 

t koown of the. injtireotia ipescies, “the 
Califuenia grenind squirrel, witl) ite several geo 
graphic mices, qccepies mat af Vaciioe 
rae ay Frvin | to Lower Califirnia. 
It has a broad vertical distoligtion, extending 
from the seashore to about a feet alttude 
on the western slope of the Sierra Nevada in 
Califiirna, al ditiwes tier contrasting cli: 
mate: conditions, as the humid northwest coast 
ferion wd the mitt arhl deserts of Lewer 
Cabforna. 

In Caltforma, where they are generally dm 
tributed and extremely nuinercns over Bi 
areas, these greutid aquirtels are: most at 
among the will oats and scattered live ouks on 
te open slopes of the rocky foothills and 
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thence throug! the dimse chaparral, scrish 
cooks, pion pine), and: junipers, Above this 
they populate puony beautifal little valleys in 


colanies, ae well ax a of the spbootid open 
foredts of jiitte ani] Below they spires: pat 
fron the foothills atone tlhe catches i the 
great valleys. Wherever they occur they, talee 
beavy toll frm the mative. forage plants, and 
iy cultivated gress their devastations af crops 
place these spermephiles among the ovest ere 
ous of timtinal 

They are carey, cating iocts atil flesh 
on orcaaon, but feuding mainly on seeds, (ririby, 
ait many lcomds of plants, Thee move vepete- 
tien th ‘their jnaints contains a. wonderful 
variety of for) plants, from, homble weeds. in 
the valleys to the lordly pines of the Soerra, 
bit most pttractive to theese melevte are the 
rich ficedl-bearerd browecht br the coltiwators of 
the sai The squitrels gather in great mum 
bers about fatima, amd inh feeling upon alfalia, 
wheat, am] olher grams, grapes, penches, oprir 
crits, ‘alinonels, prices, pontegrauates, pad ao 
vanely of other crop, cicise an annnal loss to 
tbe farmers ae Califernia cgtincomgs & excecling 
$29,000,n00.  periove are their deprdilalins 
that great sums have been spent in attenypts 

to destroy them Wes ue The Kern County 

nd Conary, rebate Lyayl Fines in the 
southern el af the San Joao Walley, in 
td spent moro that Syuu00 for this purpeee, 

‘his cnmpany estimated the it the ground enue 
reli destroved = per cent of the RON crop in 
great areas, and thit twenty Of them. would 
deaterty erecitagelh frifage fo Serpport a ciw 
through the yen, 

Ground eqairrels liv choice locate their. bie- 
rove arnong stile mck, in creviocs urririge 
elit: amier tonlders atid foots of trees in 
diteh of dry creek banks, of wpder stone walls, 
fences, or ‘tied lin, lurt in the parks of the 
hig Stern. ge in the feothifs and Jowland 

evs, they dig holes out in the open ‘ith 
conapictiiiis rounds at the entronens mich like 
thoee of pratrie-dogs, . 

Wellwerm tras lead from one of thelt 

burrows to anather and away to a distance 
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thierviegh the wild cats i the foothills, or in 
the grain and forage crops of the valleys, and 
along thes the atttrols travel when dcrrmptinng 
or paying. socal visits. Whenever a large rock, 
autip, Gr other prooiinent objeet is convenient, 
they spend hours onthe eroge ernie themselves 
culiel ieee a shan idee Rat their sur- 
rocmedin from - leet polite whet 
they surnpect danger Ne utter a ahert, slirill, 
whistling: note which may be heard at a long 
fistance and which ecmte al) their nmeiglibors 
scurrying for shelter. They alii havea lower 
chattering note, uttered about the: ‘burrow wh 
reaantitu on titrisiond Or when otherwise 
Pleased 

Crain! syoirrels are agile elimbert on clita 
and among rocks iim Well oa in frit trees, live 
cnihrs, atl tlie lew trees, but | have thever 
seen them far irom the groond in large trees. 
When lon the grou, they rom in a series of 
levels he tree eyiieréle The long, hashy tail 
ie carried aliout atraight cut feline when they 
doamper aff oin wlorm, bot at Other times 
curved aed inedatating, mich as in the tree 

Nieirnate They gother and manipulate food 

the thet froit pevws, sitetbeng wpright or ther 
hawniches to ext or look abont On one occa: 
shin when | eume to o fowtbrilwe over a 
broad irrigating ditch armies which s tniber 

myuirrels were roading an orcharil, 

they lid tort Ickitote todweh at full sgeed into 

je swiftly ctrmtitg water atl swam quickty 

apyase to eel refitge in their holes saith far 
ut 

Lite other  spermopliles, the California 
around squirrels hibemate for months in. the 
rold, gaowcovered parts of thelr winter tort 
bay active thromghiout the ycar in the 
Warter areas. where po enow fallin, Throws 
out pens range they guther stores ot ace, 

in, ani) @curine and other nuts, carrying them 
i their cheele peaches te indermround store 
coum for nse in bad weather. In the valleys 
of California they He lider in thely litre 
for days ata time during cold winter rains. bur 
are OUL ab spon ad Lhe stm reappear. Ohne or 
mine litters, cack cuntninting trom six to twelve 
young. are born from March to. tate ta summer, 
wedrding to tie locality. The young [cave 
tlhe neat dural cate tor themselves whan abet 

li grown, 

The swarming alntnidance of the Califernia 
grout! sytirre! on foothill slopes and in fertile 
valley bottoms ecyoals the congregations of 
Fees ty their most populens dispriets, 

We aliittheliiwae a ret ammal ‘life aurpports 
i-eTtat vanety o Peer ialiry apecies, Gs costes, 
foxes, bobeats, several Kirwla of hawks, and the 
gollen cage (Owing fo ite predilection) for 
sgh NanerceHty the Ee ates tugle is protected 

p Lw fn Cali ern teary oF then batild 
i cit tests in hie are cake only a fiw yards 
Trey the sree, 

Wher homse rate bromght the bubonic plause 
to San Francisco o few years ago they alee 
curtied ff peroes the bay and pazerd it an bo! 
the groom! squirrels tising in the foothills hock 
of Oakland, Thence the disease spread umeng 
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these: animals thre 


rounding cotittios: ‘The ni ted Statea Public 


Heulth Service aiid the local authorities tt a 


vigneots campaign stopped the aprend of this 
el bet net until the potential ability wf 


a4 pligte-carriers had heen well 
eatahlinhed, ‘This fact and the wile iistriby 


tien of the California and other ground squir- 
rela over a lange part of the continent atroald 
mot be overiooked in commection with posable 
future ovthrenks of the plagwe. Fortunately, 
tnveatigation and felll experiments on, large 
scale bove chown that these spermophilos may 
be destroved tv peiion diver gineh arene it a, 
relatively Hel, 


THE ANTELOPE CHIPMUNK ‘LAtimo- 
tus lencurus-aid ie relatives) 





( For iiuetration, see puge £27) 


Commits Known wa the srrtelogas,. (4 white 
tailed, chipmunk, ‘this handsome littl: manenal 
isin realit a Spores ve aprermopiliile, or groonil 
equirrel, ec ttisnner id die, mo dehy, to 
3 wmall mine, striped back, and sprightly waye. 

tom the tore chipmunks tt tiay be disti- 

ed by is heed propels, ane). fron 

chipmunks and afl other » A saip red nlesed hy 

te och, uptiried tail, carried crouely revived 

sine thie top ef the ‘rump. his character 

rene alee apecien Soiettlexiae af a glance 

and gives Han Amusing aif ol jaumaty acl -coc- 
tuelenive, 

The antelope chipommk is charactoristic ot 
the arid Plaine and Jower mongntain slopes at 
the Somthwest from weetern Coloraile through 
Utah, northern Arivonus, Nevada, the somber 
half ef California, and all of Lower California, 
and down the Kio Groule Valley through New 
Mexico to western Texas 

Within thia ates ft occupier b wide varicty 
of situations. [1 inlealilte the intensely hot 
desert plains mar sca level in Lower Cale 
fornia, where the temperature fines tty pecere 
than 125 degrees Fahrenheit in the stad and 
the veg note charscterized by much ple- 
tirrecsyoe farms of ‘plant fife os cichises of 
many species, yeas, foyquerias, pals verdes, 
rronwodd, ain), crowmote bushess tds fut! also 
above 7,000 feet altitude ot the cool plateath 
pn} satin alopes of Atimona aril Cofarada, 
amony tage brash, greaseword, junipers, and 
ion pines, It appears equally ot borne sktp- 
pirige nimbly over rocky slopes of aniong slide 
rick in'anid carro aml ecureving through the 
ise ‘growth on broad sandy plains edevote 


The antelope chipunk has the most vivacious 
ani) pleasiig personality of all the tunierows 
ground spurrela within our borders, During 
the many. month | have st anil traveled 

a horseback ii their heatite | hawe never bit 
Facil inthem, They were forever ektrmmsh- 
ing omen: the bashes of dashing away down 
trails orover the mks of caneon slopes, their 
white tails curled impudenthy over them tacks 
Hike flags of derision at my cumbersome ad- 
vanice, 
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Their burrows aredlag in a variety of places, 
In the-opert Hats they enter the ground almost 
verticnfiy, am) oftem several entrances are 

rouped within a few yards. In some placesa 
little mound of lowe dirt is leaped up. paces one 
side af the entrance ol gt others there 
trace of tt Frequentix, when the grout "hs 
soft, Hitthe trails lead im different directions 
from the entrances, and often between bales 
100 yards of more apart, as toigh they made 
trany acta) vikits. Tho deserted burtows of 
(ther mnuunmals are hala ad utilined! to save 
the trouble-of digging: ris are often 
under the shelter af sachs bashes, und creat 
» bealders of may be among crevices in the rocks. 

Anbetoper here are extraordinarily jc 
tive and continually wander far from home tn 
ceatch of food or th aw epltit oF restless. i 

cry, Ae the traveler on horseback rides 

slowly alot be will see them icing away th 
at of him, sometimes climbing to the top of 
a ttish too or 200 wards tm advatce fier a hetter 
look at the wayforer and then seurting down 
rh racitig on again. Inthis way | have seen 

them kerp ahead of soci for several 
hutilred vardé iieteal of hiding in some hole 
or shelter, as they might casily do Ab other 
times they were =o un tagy would 
permit tye bo | pass weithit a fee yards with 
alight mens of alarm, They hove @ chirping 
call, often utterdd when watching. from the 
bop ota data, and aloe a predongpe) fey ipterangg 
ar trilling note, diminishing towarl the enh 

Tn the higher and colder paris of their range, 
where atin Pres lorie om the geirnil, these 
spermophiles fibernate for several mearths. tut 
in the watmer areas they tire active thooughout 
the year. Wherever they occur they gather 
food and cary it to their underground sore- 
mit in their cheek potichen, Like most 
grea! syiiptel. they eat many kinds of secils 
ati) fruity aw well ue! fenh and insects when 
micuiomn Ofte Abowt cultivated! lomds they 
are scmetiines abvaelat anit) Hestrnctive, .dig- 
ming Hp cot or ober 17 28 fen a it re 
wanted and alsu tule ‘toll of: the Hpeniie 
grain witil ther becom a pest, In the desert 
ther often gather ahowt campa to pick. up the 
grain scattered aboot when the horses are ferl 

It -is well jor then that they are prolife 
livirg one or more Titers during sperm jum] 
anmter, with from fourte telve in euch, os 
they have many @nertiies, Shaki anid weeds 
purine them mito ther borrows. while fooces 
covites, luwlwers, bulieats, gol mony kitts o 
fici whos, comptantly reduce their mumbers. 


THE GOLDEN CHIPMUNK (Callosper- 
mophilus lateralis chrysodeirus sii its 





felatives | 
(For Wlustratien, see pape 270) 


The golden chipmunk, or calico squirrel, as 
te named in Oregon, is Mie mont richly panne 
if the soveral weagraphic tates of 4 widely 
known species, Callogpermopiitue tateralia, 
abundant arming the open fpreets of yellow 
pines amd fire of the western ranges, including 
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the Rocky Mountains, Cascades, and Sierra 
Nevada, Although commadnaly artis oe a chip 
terri, theta bunds: a i 0 uit- 
rel, ct oy ll heuete bit chistinis ished Grote all ite 
lcnracl byt resembling these of a 
cnn pele ithe. (the aides yeah iach. From 
ibe chi unlcs “tay fre mulated al a 
lance hy ite thick-set- and ates alread dlnwe 
amare whieh render its movements noel 
slower ani less graceful that, they ane with 
thise mimbia spries. Tt occurs: from nerthy 
vudtern British Colurbh to New Mexico, 
sotitherm California, and even in an area in the 
iis bho Sverra Modre of southern Chihuahua, 

where. un isolated representative occupies it 
lieved range, 

Their verticnl divtritution extends from a 
moderate elevation above the sca in Oregon to 
above I1,oo0 feet in southern California, They 






are cimmon i the ¥ 
rational parks, where their site, bright nurk- 
ings, and activites render them ontapicugus 
ery where their libite resemble those of 
the yatious species of tric chipunittils oubth 
witch they associate. They live in borrows, 
which they iv under the shelter of logs, rocks, 
dumps. Foote of trees. or ever Lm oper ‘ground, 
as well ne or the rendy-marne shelter of rock 
slides, with conkes, altimberline. Their barrows 
at times fave several entrances within a small 
aren, Often they occupy the burrews of other 
annals, imeluding pocket gophera. They ex- 
cavate burrows tier cabins or barns in clear- 
ings, ani) abondoned ming campe or old sqw- 
rll sites frequently Se acie with them Nests 
and diorage chambers are excavated off the 
paapiways: ‘The nite are usally made of 
raves and olber soft vegetable material, but 
in the sheep country wool) which they fd in 
acattere! tilts, is often rise. 

A camping party in dieir hannts fs cortein 
fo attract them, and, as about burn, tte necrs- 
sary Lo Keep a wateliful eye on thee to prevent 
their rebbing grain sacks or other sopplics. 
When they once locate an aeceseible pap M af 
grain their miedostry ts remarkable. I bave 
seen adogen or more working tlrrenaglieiit, the 
day, mioking comfinnctns él) trips, with 
lindo! cheek pouches, to theig dma, eormetiiics 
two hondred yards away. Ch aperenactt of 
dition they besorie contindalty active, gather- 
ite thelr winter supplies, 

The length of their hibernation varices with 
the severity of the climate, but t& earcly under 
five months, Tt is sald to run through seven 

months on the higher mountains of somthern 
Culiforma.. 4 wuolly fo inte ‘winter 
quartere in September er early in October, Lut 
ceentionally one may. be acen out as late us 
Decent leer, 
fat that their movemetits ate retry ‘elipsish. 
One ket ata pet for cleven years at Klamath 
Fath, Grete, te reported ta have libernated 
resutariy euch winter. fn Montana they retire 
to Heir deve in Septentber: and come out it 
Marchi. They ttate soon after they appiear in 
coring and the young. for toseven in number, 
ote half grown the last of Miny. 


eHowstone and oer 


flowers, green Jeaves, wild 


At this time they lave heeome so 


He capri rere 
am] lees, 
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Lie tree chipmunks, these npermophites ark 
fon) of weedy clearings or other (Opeth 
the forest, Where stumps, lows, rucls, an old 
fetes offer plentiful shelter ad mary tovatad 
wattage pointe where they may sit by the hove 
watching- ‘the doings of ther amall’ weld, 
They hove a sharp whisthng or chirping call 
tite, usually mitered) as a warning cry, bup 
comrtined ae a sticial Gall, “They do mot like 
anand of stormy weather and generally lie 

iden at soch times, but on sunny days are. 
HO actively cnengred in foraging. raining alot. 
the topes “ loge. or pert on sr bop of 
stun am) large forks that they add ereiithy 
to the pleasant aniomtion of the forests where 
thes live, When running they usally carcy 
the tail elevated ke a clpimunte 

They ein thettieelyes for hours on elewoted: 

Pins, sinctine ling quiescent aod jygain’ 
pitting bite upright, but alwace watchful and 
Tratly to disappen at the ana alarm This 
watch fines: is tecessiry, for their enenties are 
clpreil at all Nae They are the prey of: 
Babee foxes, coyotes, weasels, anakes, and 


The eetden chipmink and ite relared pate 
apethes ate comin Feedicte, “Tier aleiw a 
trong oredilection lor bucen when lets 
ramp stores ai! eat any Lind of reat wit! 
avidity. Weng birds and tends exes are 
vottred whenever fortnd, os are alse grasshop- 
pera, brethes, Mies, lore, atl many other in- 
sects, The number of kinds of seeds eaten tf 
alowet endless ond ineliles chinguupin and pine 
tints, rhus, alfileria. welet. Tape, ceqnathne, 
atl ‘others, They ole eat roses ond other 

CLUITLAIS, goose 
herrice and other frit, and emall tiberoe 
rect, They often climb boalex and low trees, 

ut least jo feet from the ground, aiter mute 
iad? here The capacity: of their cheek 
pouches is show by ore justatice, wu one 
anitral was loaded weth 75m aervinelencw seis, 
The pouches of another cotteined 30 grains 
af becliw, another as7 of olts Bald aud) per- 
sittent camp rolibers, wir depredations cover 
all articles of fowl including brend atl cole, 
nmil they ecrniotinnes de considerable inftury to 
ermal! minicitaitt grams fells 

T had the pleaenre of living: tr dhe nroeeaing 
wf New Mexico aml Arizona for several pen 









wher these attractive ground sqiirred were 


niterrritis, atiil wivirlly remcmber then a 
amet the moat interesting of the woodland 
folk, Their friendliness aboot forest callie 


notable and with a Tite epcuarigement they. 


hecaime extreniele confine an! anes vis- 
itore. 

The young are fare fam ‘spo cine another 

rammed oof “tag citer tockes, sherri, 

Vien partly. grown they, have all 
Lie. theadhesaivens © venith an en otic gene 
an oierver caw the mother repeatedly 
the youre back imo crevices im a rock le 
with her front fect, as they persisted in trying 
to. come oll bo look af. the strange intetuer 
in their hawt, 
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THE EASTERN CHIPMUNK (Tamias 
striatus and ite relatives) 


(Por fiitration, se Page qa) 


The chipmunks are close relutives of the tree 
squirrels, but hive tainly or the. grim, are 
provided with cheek podches for carrying food 
te their hidden stoces, oil hove tmany ways 
somlar te thoee of the ppormoplithes, or ground 
squirrels, They ore nearly circumpolar in dis 
trilition, ranging through castem Europe and 
fetter: Acia as well os from the, Atlaithe to 
the Face in North America. On this eon- 
tliwnt they are far more, nomerope, In Spicer 
smi! individuals thin in the Old World, onl 
therr center of abundance appears to he in the 
mountiinous weiter half af the Linke! Stites, 
Their extrenie range extends from new the 
Acetic Circle in Canada to Thrrango and Middle 
Lower California, Mexico, : a 
As a group the chipmunks are wilely known 
for their grace, bewaty of coloratiqn, and 
sprightly wars Amiong tle Tandsamest ond 
niost familiar is the commen chipmunk of 
“anctin aril hie United States cast of the Great 
Plains, ithtin this area it ia divided inte 
sevetal peographic 





pile paces, of which jee ie 
known is the brghtiy colored animal occupy- 
ing all the li gion from the Gresit 
Lakes to. Nova Scotia and Mew Enghind, which 
in the subject of fic accumpanyling. Ulnvtrapot. 
Tie vertical distribution extends from eon level 
to the summit of Moomt Washitigtet, where 
it tay be seen on pleiant sunimer vay, 

The eustern chipmiks, Tike nyt of their 
idad, belone to the forest ard its immerdinte 
envircmment, Foverite hints are rocky ledurecs 
eovere!| with vines and brash, fralf-cleared land, 
the trushy borders of oll pasture fenres, stone 
walla, and stmalot sitnatiens, Tm carly days 
they. were 20 plentiful in places thot they nunile 
serious inroads on the scanty crops of the 
settlers, ari) beuntie: were offered for their 
destriuctint. 

“No one who visits the woods of the eastern 
Sites or Cunada can foil wo observe with 
plewarre the alert, attractive ways of these little 
squirvel-lke animale. They are ayerywhere, 
Incloding the vicinity of enmmer camps io the 
forest, and, if enendrage), prove nist attache 
and friendly neighbors. ‘To woch: small beasts 
the world ia peopled with enemies agalrst wlrich 
the only safeguard fh eternal watchtulneva, 
This accounts forthe hesitating alvanoee ated 
which at the first athbden movement. of any 
snaprcions object, or loud noe, dicappear like 
a fash. They soon dar te recogniie a friend 
andin tany {laces come fregqolasly into canny 
boing: to receive foods TL doubt, however, if 
they ever betoine quite oo ftieidly as some 
squirrels tiider sinnlar. cotilitions, : 

Jke most af the aquired tribe, they are en 
Hawel with trich cirigkiiy, ad at the appear. 
anee of amithing wiusual, hin net too alarnsln 
they seck some safe vatitage point from whict 
to peer at it-with every sign of interest. They 


fettents ao characteristic of these chipmmnks, 


are esxtreniely timid and wary, however, ond 
if diuhtful move hy Stile cams mine, stop: 
ping icy sel tip asd fos about, atten mionntine 
a stump, log, of & side of a tree trunk for the 
mire. the tail all dhe time moving with slow 
uniimlaton Tf alarm they dash away to 
Hie tehrent abelter, the tail bold tele or 
quite erect and scmetines quivering: excitilly, 
When running to shelter they often utter chat- 
tering cries of alicon. Thele principal encmice 
ure cuts, weasels, arten4, fowes, snakes, birds 
of prey, and (he untamed small bay with fs 
doy. Wenatels, the supreme terror of their ex- 
jatetiee, folow them te dhe depths of their 
biteroves ant (all them sntieety | 

Thede chipmonics are sociale and playiul. 
often pursing one attether, first ane an) then 
(he other being the purser, se then in a 
game. They race alone vine is anna lel 
lore amd ap shine aad ere tie lower parts 
at sehe trunke Tawers of bright, sunity weather. 
thew aeually remain hidden in their borrows 
ducing stormy days. [f they venture out) af: 
such times they are quiet and show note of 
the tiercutial liveliness which) characterizes 
them when the;weather is pleasant, 

Their food includes a great variety of tine 
wated and wilt] planta, aa wheat, bockwhebe, 
corm. grass seed, Tagweed seed, hhardlmits, 


acorns, fiecchriat=, striwberdes, blieherries, 
wintergreen berries, smushrooms, amd mony 
others, In addinen they cat May betthe: anil 
other Insecta and inibet laren, snails, occa: 
shicnal frags, salamanders, sal snakes, and 
many young birds an] eggs. 

At all seasons they All their cheek pouches 
with foul to he carried away te their deren, tet 
tower the end of simmer or early fall ice 
work indnstriously laying up stores of secds 
and nots. Sometines these stonce, hidden in 
| excavated for the purpose or in 


chiaceniter: 
hotlow tes and similar phices, contain several 


Warts of beechints or other nits of seeds 

mall quantite: of such food are hidden bere 
andl there under the leaves or in shallow pits 
in the graun!., Storerooms in one byrraw con- 
toined o peck-of chestnuts, cherry pits, and dog- 
of hickory nits. 

While ot a sumer camp ft once saw one of 
these chipmunks give an exhibition of the ex- 
quisitely keen power of scent which mriet_be 


‘necewary to recover scattered stores The 


echiprunk had been coming repeatedly down 
wooded slope in fill sdew for teenty-fre ards 
or more to the floor of the porch for fond 
applied be the campers, While it wane olisert 
carremg fool ho ste UniiirioW [ placed afew tut 
rijeets oh the flat top of a stamp oabent flteen 
feet ta one side of the Hahei ticl Farther acy 
than the point where the chipmmank was lwing 
fed brea! crim, On tte fettirn eevera 
tities Inter, [ote of going an tun! (o the 
porch, it fas directly to the stump, climbed 
up it and promptly tide off with tie mute, 
which ft had evidently located! from atr. 

sometimes clinh beeches and oglter trees tn 
gather pula even to & height of fifty or sixty 
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feet, anid are ae acon on low fromm amd 
1 bukhies. 
The entrances to the hurrows are \emally 





nies hogs, roots, OF or he chem any, tre 
i fisllow: boi, ehunip ot sete ofa trea, or 
Heel! Wither a cuban de 4 Dirhapstin ‘The burtows 


nthe gen ane commonly a series of tunnels 
mine varie it length, en at oval test: orl 
Morage chumber two er three feet inlet 
groan’, ond wi 
pues Aiogter WNy The tet chispher, a foot of 
more it) diameter, bs filha) with fragniments of 
Ury tonnes anil other soit vegevalile material 
One chaniber is tually tse! for aatitary pure 
The uted entrance lobe ts eamimorily 
Without a sign of dig earth plout tf, the lowe 
acil from the burriw und ita chambers ap 
parently hewn been linen ot at ancher 
opening, which Penal ta bee hee be for this 
peruse onthe aiid rere ae cil with carth, 
Threag hit nieet af holéof ite 
range these chipmemtes wually hibeenate from 
soinc time in October wutil March. 


ian yp ii a iin Hot tuiregocwtly o 
thd during periods of mild 
Reiier eye Ant dablwteaos The hibernating 
perine is shorter in the giuthers part of the 
Fat 
a wary mach im mothers from yenr to 
eine ind at thines year bo introade sipddlenty 
nm localities where fond is plentifel, tirlicating 
a priébolle fol martian, "The yrueag. mur 
hertic froin four bo sie in’a Hitter, are born at 
varying thai leween the Tat of April aril 


late sunnier, indicoting the powstbility of more, 


thin. one litter a senion. 

Tet characteristic mole of this chip- 
musk tp athroaty eflavk, cliweb, which i oF- 
Hinarily wield aaa call note, but whieh beh operate 
is uitterc!l many lines tn tabpkl saeiesstou to 
exces the scpsonal feeling of joy anal well 

bekrig, thin taking cm the character of a. geome, 
cnn jovttl notes tay be heard en crery 
harnil an places where the lhitth een 
mirerotia. Ve oelelitions, they tive a gee pinched, 
thitplag note atl a small eharring Arhistle 
when ponch alarmed. 


THE ORECON: CHIPMUNE (Eutamas 
townsend) and its relatives) 


(For itestration, fee page. ¢gr): 


The irésient. species of frtttls ann! rraneetials 
in the humid coastal regiaw of OregonaW ath. 
ingten, and enethern British © ofan ure 
strikingly characterized by thelr darker ant 
browner colors in comparigen with lively te- 
lates!» i more ory districts, 

The gp ae chapemnt i ene Of the coummon 
apecieg sheiwing marked rerpomen to these local 
climeie coriditions and is the darkest of all 
the ranMeeteciea of chipenenkee it the Western 
States, Thia chipmink its one of several gene 
pene tacts dite which the epectes le divided 

ie changing envitonment The epeclea, aa a 
whole ranges along the west copet ‘no rita 


pegton, the Oregon chipimynic 3 
ditt ciwtinetly: | 


branches trom the ymin 


fences nel 


Their 
hilteration i far less profound. than that of 


inf= are: 


or chinff Crores: eater da: 
ity fellé arn) other crag (, MeLOLIe® tn nun 
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Cofomisa to lower Caiforma, ami the euces at 
the extremes of the fitie differ much in color, 
Ae befits « hobttant of the humid: forested 


aa Polvtret iw: Upesiit 
anger than the other chipeanks 

ofthe Western Staten It is common aod. sen 
ntiouyt Lacing pede Lirias regia rh, acer 
Prin Long the dette logs Eh ane ena 
Gewel) te piinsil timberline on the Cascade 
Moittiatny  Withiee these limite it frequents 
lentil ciery variety of srtuntion. lt aecurs in 
the mnt of ghiomyp fonests of giant spruces, 
ecdars, amd fire, but Is warticulurly fond of oli} 
brush. patches on the Larders of 

farm clearmgs in the valleys av well as the 
vicniity of rocky lodges, brush piles, and Gillen 
ber, where the low thickets offer a variety 
(ho the mcnetaie if is maniat meibetcine alot 
rock lites wid “bien” oF other opreritiegs tty tlhe 
forest. Several poirs rttdhy hat the vecinity 


if foot searing plants and) ready. shelter. 


‘of ott) sawmills aint al mountain cibins, Like 


» they gre alert aie) viva- 
cious. Varymg it o from day to day, bug 
always intervsting. At tines they ate exces 
‘ively shy and retiriig. amd a persow ‘enilight 
aperd a lay im ther huunte without seeing 
or heari Diyiat although it is safe to say that 
the intme been seen aml every feet of 
his progress sated by the chipmunks, On ane 
other cay, perhaps becaive a sun aliten more 
brightly and matire is et a i rome}, thee 
animals appear on all side slowly re 
peated sociable clwek, niece, ji beat (ror the 
rhepglis af tie lrunhy covert as well a fron the 
tops of wtumps, loge, cocks, or other fookout, 

tits where (hey ait to view their surround: 
tes (f abirmed they ster a sharp, birdlike 
clurping mote as they vanish in the nearest 
slielter, As ote moves about in thebr tuatierts 
he! may now and thr eee one appear for a 
moment above the udergrowth in am tall bevel, 
on top of a stump, arul somethin even micmt- 
ite a few yards up a tree trink to observe tte: 


others of their ki 


couse Of the dijturbance, only tio vanizh quickty. 


They ore always slteriishing for and 
canying it in thelr oni pcbclies to hidden 
Mores, Oh the approoch of winter this activity 
hecuimes very tharked, A surrpristinr variety of 
fruits and epeda ate tater and stored, among. 
el il raltnonberrs, ia isle 8A tc 
capped raspberry, thimble berry. 

Hiehern, gootelercy. thietle eect, sod 
soo, hinuwerlernuty, acorn, and others, They have 
favorite feeding. places, auch aa the top of p 
stone: or etump or the ‘shelter of a. Vong py leery 
they cary nits or other seeds, Theee places: 
are always tharked by fittle piles of empty diclle 
About ranches they raid 


s etiident todo qiastierahle damage 

In eheltered spots they make wilerzround 
irrows with neat chamber and store-roans ex. 
cuvette, alors the jadenwes They manally re- 
tire i these dene to hibernate during the Iast 
of September er first of Oetoher: and appear 
suain alent March ar Agril, atten forge lwitire 
the snow dizappeare During fall and early 
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winter |hey are: pametimn seen romnog abet 
over néwly [allen snow. Orie which: way. dug 
from iis winter qeattans it (British Columba 
the last of Nevember would move about slowly 
anil sherpdly df teased, bat ‘when left. unilis- 
tirked wonkd!) curl up anil go to sleep again. 
This testes the difference between the lighe 
and offen broken hibernation of ehipriunks atl 
the deep dethargy which pessetees groomed 
eqmirres if the North ut thre tine Toward 
the southern ead of their ranges meithier tletp 
miurik nor ground squirrel liberates, They 
mate scan atter they awole from their winter 
deep, andl the wournm tevo to five or. six. ih 
number, are born from Apo to Jane, Whether 
mote than one litter is bor duritig a seaton, 
i. like many other idletails concerning the lives 
of these attractive animals, stl! to be learned 


THE PAINTED CHIPMUNK (Buta 
tnininius pictus aid ite relatives) 


(For tilustration, ace, page #47) 


The: preeeding sketch tells haw the Oregon 
chipmunk, living uider a cool, humid ¢efmate, 
in a region of great forests, hos responded to 
ifs environment by developing darle colors and 
a fobnst physigte, The pointed chi 
the Great Basin has hb an equally perfect 
response to entirely different conditions: Jt 4s 
one of the geographic races of a =peries peen- 
har to the sagehrush-covered plains and. hills 
from the Dakotus across tie Rotky Mountains 
and the Great Basin tegien to the east slope 
oat the Cascades anid the Sierra Nevada, ten 
home iz: on treeless plains, ii.a cliente char- 
acterized bp brillant sunshine ard clear, eal 
air, To this environment the painted chipmunk 
has developed a smaller ated slenderer beoely 
than the Oregon apecies, aril strikingly paler 
‘eolorn. | | | 

These differences Ju physique ore accom: 
panied ty eqaal differences ta merital ard 
physical expression, Thrice little animals are 
exceedingly alert art agile, dotting through 
dese growths of lashes with all the easy grace 
of weasel4, When romming they held the tail 
stiffly erect, When alarmed they utter a shrill 
chippenng ery. cepecially when darting into 
Shelter They aks have os chucking call, uttered 
ot ittervals, which may be dbed merely os gy 
note of sesialality or to put their neighbors on 
‘the alert, | 

Although ome of the most distinctive animals 
of the sagebrush plains, this chipmunk also 
ranges into the borders of open forests on) the 
mountain aides, Te ls most mtiterctie on Hata 
anil foothill, slopes among heavy growthe of 
sae aod tabbit brush, When its territory 1s 
hnvailesl Le settlers it daca get hesitate to pather 
abett the borders of felds and even to mid 
hare in search of graih ard otlier food, Ths 
burrows are dug tomer large sawechrtish ane 
ether hashes ond vider ftockw an) emilar 
ahielier. 

Aa with others of their kirl, painted chip- 
minks habitually gather seeds of niany plants 
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am] curry trent bi their check pouches to their 
tidierrimid dene, In adhlition to seeds anal 
green vegetation, they eat any frais @rowrne im, 
their hats, am) abo many insects, estiecially 
traashoppers and tare ot one foculity in 
evade ditring June and July more than halt 
their food consisted of a well wort Jimi) its 
vhrysutide with whieh the sage bushes avant 
The chipmnnte climbed into the bushes jomd 
pula the Jarva from the webs. As half the 
thes were infested, the work of the many 
chipmunks hada material effect in rednetn 
the numbers of this pest, The vegetable foo 
eaten bichwles the seeds of Alder, Kontsig, 
Sarcobeles, pigweed, and many other weeds, 
Berviccbriry, varios grosses, onts, wheat, atid 
the seedy of small cutuses, They reenlarly 
chink into the top Of large mige and. other 
biishe: dor their seeds aaist Sine grown! erneath 
6% ohten covere!! with tle small sections of 
twigs cut by them They climb readily ‘and 
offen travel from: bush te besh thireugh tall 
thickts like sqytitrels in tree-tops, On worm 
meriings after frosty nights they may he seen 
in the tops of the beshes baalitig i the sn. 

Threighout aout of them range they begin 
hibernation in September ar Oetuter, and re- 
appeet early in spring, The young appear a 
month or tore later, and litters contuiming 
from two to six oily be born thromghout the 
samimer, indicating the possibility that several 
litters may be born to the same pair in a eea- 
acTTt, 

30 alert and shy-are they that even a person 
in their haunts day after day will aco but few 
of then ‘Their hearltiy is extremely lcute, amd 
event wetcat distance the footsteps of an in 
trider sets them all om the alert On overy 
aide they: ton swiftly te cover before the ob- 
skewer his oppertinity to «ee then In such 
Paces a large setting of baited traps will re- 
veal (eit presence ih. surprising: ntimbers. bn 
ome locality, diag a brief visit, tripe set. 
among the brash for other stall mamf;al: 
wielded more than forty chipriunke 

On stormy and clowhy divs, especially if the 
weather is cool, painted chipmimke team in 
their der, but of mild aumny days they frisk-: 
alot with attacinely quick darting movements, 
“A horseman rellti alone a road Jeading 
tHirough «a saigetrosh fat will frequently. see 
then rictig across the road oft) geveral hon 
dred yards pwoy, the somnd of the horse's foot- 
falls dinving alarmed the chipmunks over. a 
while area. Here anil there one mar be seen 
cdhnsinat hastily ta tin top of a tall buh to 
thke a look at the entite of olan before finally 
eeeking concealment. When purened among 
the tostiod they often ren conaievatnc lists tiers 
liefere taking refoge ino burrow. When hard 
pressed they will enter the first oponiiig: en- 
countered, bat Tf it ia met th own hore the 
fugitive soon eties cert and scampers away, 
apparcntly fearinl vt the retom of the dwrer 
or perhajm Owing to fas presence 

Apparently, ajo the cues of many otter 
desert mammals, the palated chipmunk, wrth ins: 
relajod races, is alle to subsist without drink 
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itt, sine itde often ween far onion arn plain 
Tany mice trom the nercet witer, 

As with all its kind, the world of if the tucked 
ehijmaniik ia tlhe with troritrent peril of atdtl- 
den dewti, Owerbejal, gliding on aibermt quinine, 
gre luwks of several species while on the 
round enokes, weasels, badgers, is, hizo, 
ani coyotes are ever scurching for teria dks jirey. 


THE RED SQUIRREL (Sciurus hudsonicus 


and ite relatives) 
(For ilagirution, see page fry) 


Every one who hos visited the forests of 
Canale and nortieaitern United States lowe 
the Viwweloon, rollick atic frequently. in: 
puduiut red syitirrel. Fhe entertaattlitg tthe 
bit, known db os the pine syinirrel pnd 
chickaree, lias litte of that woolland shyness 
bo cliapacteristic it rev forint aninial<, Ut 
oftet searches ort the leeman! visitor to ite 
houiiits antl tm a low tranch pp tree: evn 
eputiers, barks, and sels the intrader, work- 
ing jteell inte o fretuy of excitement, This 
hatit, combined! with the rusty tel color atl 
small-size of the Animal, about hal} thar of 
the geuy squirrel, renulers tte identity. connie 
tikoble, Sb has distinct winter and samimer 
evats; bot in bot the remy red prevail. The 

waiter dyoss 1 diitinguished, howewer, by sraall 
tots on the care, 

‘The red squirrel, with ite related small species, 
accupyiig ovet of the wooded parte of North 
Anenca north of Mexico, forms a strongly 
characterized grogp, with no meat kin among 
the sairrels of the Ol Workl, In its peo- 
rag yaces i ranges through the forests. of 
wil Alaa and Canada and south io Pdil) 
Wyoming, the Daketws, Wisconsin, normhern 
Indiona, all the Northeastern States to the Eis- 
trict of Column, and along the iDeahones 
te South Carolina, Owing to its smull siee 
this animal, like the chitimatik, ia craatelnesd 
fro small for game, although occasionally 
hunted for sport, As o consequence Hs tti- 
crease or dectenee tb wetully governed by the 
availalile fin] sappy, although man tterferes 
locally when it becomes: tog destroctive. 

This syjinrre! altws a strimg preferetice fir 
conifgraus former, whotler of hemlock, sproce, 
tir, or pine, lat may be Common in weds 
where conifers are few and. withely Hoattered, 
Although enally diarnal and busily occupied 
from aunrtie mnitil sitet, iL satnetinnes cote 
Pes its activities dirieng meonlight nigtts, 
eipecially when nitty one ripe are itis tone fo 
father winter stores, During warm, pleussint 
days in spring ath! fall, when the. nights oe 
worl, ft ofeert Ties ot full Term olor, ie beni 
at lire branches during the middle of the day, 
basking in the grateful warmth of the sum, 

"Vie nests, which aye located in 4 taretr 
ef. sittations, ate nude of twigs, leaves, or 
now, anil lined with throws hark: ani! athor 
eit tiaticrial Some ste in hnorholes or other 
hollows in trees, others teay. le Lett ourdide 
on lunba near the triink, anil still others are 
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in bitere®s made in the ground omniber Foote, 


imps, lugzs, hrwelt lietaipe, OP UEP cuvet 


secure tefuge reritly several litters 


al sunng. contuning fram tour to ix, are 


horn qach ag Be Kocy Leos been fennel 
from, April to Septeniber, 

They do mot hibernate, hut are active through: 
oot the your, except dung some of the coldest 
aul ment telement wenther, To gerovidy 
agamat the season of searcty, they accumulate 
ak the base of a teed; udder the shelter of a 
log. of-other cover, great atures of pitie, apenice, 
or other cones, eometimes in heaps contuumng 
from six to ten bushels They also hide mi 
tered cos here and there azul [lace stires al 
heechnuta: corn, and mther seeds in hollows of 
tniereroun! atten They are foml of 
elible mastiresniy ced youretines lay. op ball 
a buphel Gd them, merit hae bratiches af tress 
Of biahes to dew for winter use. fn the wiest- 
crn niauntaite thelt atest Mores of pine cones 
are otien robbed he eccl-gatherers for forestry 
irseries, In winter they tunnel throughs. 
wtiow to their hide teres anil sonintimes 
continu the tunnels from one store to an 
other, 

Rach squitcel makes-ite home jor o long 
period in or abowt a certain tree, Tiere he 
erries his eones to extract the seeds, and on 
the ground beneath it the arcumdlation of 
fallet: scales aru) centers of copes sometiones 
aneiits tu lfteed or twenty Thelen. ad- 
dition to the- seeds of the various coutiers, red 
equiprels cat inany kinds of fruits aiid seme: 
they alse ratil corritiebls attlarchands aml even 
make veils tir har ad woolsheds to be near 
the food supply which some farined’s imidiutry 
has eotlected, 

Kel equirrele hive the interesting habit of 
Voluniturily swittining streams ond lakes, in- 
clutling sich belies of water a Lake George 
and even ‘the brogdest parts of Lake Cham: 
plain, When they this erdes the warter tol 
make theie migrations, there te little clout what 
they are wiually in search of o better feeding 
grote, 

The ret) squirrels aru! related species have the 
tie A varidiy of notes posseise! by any of 

bE! Artoricgn menthers of the syitirrel farnily, 

lis addition te the barkin, scolding. chattering 
neites “altcedy montionnd, they have a real Sirti, 
whichis one af the nope attractive of 
land notes. It ina long-drawn serie of rinical 
rolling or churring mites, verted: a tunes by 
catlences ond having a vettriloynial quality 
revileriing. it difhewlt to Locate, ese notes 
over fal te pwaken pleaanratle ementions and 
to recall to me mer early: beyhuod in rhe Adi 
tondacks, where the spring songe of the chick- 
aicca Were. Gemcrie Ue frat calle which ‘awik- 
ened mae to the ttarvelow bounties of nature, 

The worst trait of the ned squirrel anid one 
Which largely overbalances al] his many at- 
tractive qualities ta hie thoroingtyly proved tiatit 
of cating the aml young of @mall lind, 
Daring the breed nz beneon he sppods-a larce 
pant of his time in predatory nest hertinus, and 
the number of useful and beautiful birds he 
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Hime destroys met be alow inenleulabte. The 
mimes ot heal aytnirrels i very great Over o 


erutiiietital ares, anal one close aolicerver” be-. 


beves cavh equirce! thstroys goo |irds o mea 
mii. E*ructically all Apocien of northert wart 
lors, wirers, thrives, chickusliees, ruthatebes, 
and cahiers are itimbered) artnriygg Hebe victitins. 
The notable searcoty of birds in nurgliern fur= 
ests tay be berupel! dine tis thee Iennielscnnn tant 
WiThows mornhers 

In the fit county the sqcitrels are mich 
didliked by the trappers for their catistant a 
terference with mcat-barted traps. Miny 
Vietinm to theip carnivorots desires, Tan oe 
aces are eooH taken br others, 

The energy and uniatiyg variety in the per- 
firtianees of red syttirrels alwys keep the 
attention of ‘their hima reiwhhors. Among 
ether theres wiVlict tice pursuit of one 
aihetler ep aed] dhewert atl arent) the trails 
af trees, over the-grounil along lege, hack and 
fopit: im tye ticest reck|css plaiticdan, te erbiet 
diterininiie to watels,  ‘Tleae puostiits aeeconge 
Ther you fre playtal and liariiless, bot-amon 
the takes iy igpping are of tlie ebieet! dealty 
character, | hivee seen the victran ger oye crcl 
diiwn tree alter tree, shirwking Wi, felt ene 
agony an) leaviig a trail of lihbbel cu the 41a 
ms hit tric! to eteteme His trommloit pursner 

Such acu IOS 35 this combined with our awe 
edline of tte hird-ddfling halita. appear beled ly 
the exinriie arace and) hearty of thie squirrel 
an i ut on a brand) av) eee ois nvusical 
aides telllrrg Chereigli, thie pretiever lerest. 
Se cnn! are wepoinrels im the chestri- 
tien of higd Tite, hawever, chee mtrenileh tpt be 
permitted to hecame very nonictote anywhete 
snd omayevenitalle leno necessary te 

citiow then wherever fopinl, 


THE DOUGLAS : 
‘douglasi and 


(for illustration, see poge 


te relatieee) 


In all dletaile ef alee, fort, tes, aml, habits 
tie Dkoniglas squirrel gives teatime te Tie rhe 
scent from the same ancestral stock jis the ecm 
mon rel squire (Sede ledge “Che 
typicnl Dwighes eqpairtel, represntited th thin ac 
companying iiuetration, ta ote of several 
wraphic races of oo apectes which. ranges. avs 
the Cagcatis anal Birra Nevarla to the Pacilin, 
aml from Brith Cotmming sonth i the Sax 
Pedr Martir Mountaitis af Lower: California, 
The bame of the Dvnnglas sqiitrel 1) anid the 
wonderful conifers forests of western Orr- 
gam, Washington, mad southern Lertiah Ce. 
tombia. Asin other mammals of tite extremely 
hic) tein, the colere of ita opperpurte are 
Jiotk bedwi, “in atromg contre toe the much 
paler and grayer colors of the: closely related 
sihsmecies living in the éleorer and tore atid 
climate of the Sierra Nevada i. California, 
These squirrels aro eigen Incally by a vaeiely 
af coin tames, tro hunbttne Jit be syeirred, re 
Wend. agiinrel. al “drummer” 

AMheragh metally not qjutte ao colsy antl aelf- 
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assertive ae the irrepressitde Hetle red Winsterer: 
od ecitern furests, the De 
netalile for ibs rothekliag, cheatherit 


character 
am| srrectinis cannot he outdone m ts ane 
iy Heplaye of aggressive impudenee, When 
the animals are numerous the air ot times ree: 

rounds with ther call notes or stings, \one 


unawering the other, now Heo me tore dar, 
GE the. earmber deptha of the 


Seem= peopled with w multiquile of nati 
sities Thetr sony, resesihii net = jo of 
‘tolling or bubbling 

awn aut and seme 
ties wierked) by Ue tir It-is so mitisical thas 
it fceme more like ‘the song of | mue strange 
tim] than of & iammigl, When ates 

ate pei hicetditie pies re et tl : . 

tong and secin doled am 2 a 

preiacd fy the vast lonelitess of ihe deep. 

frre havent. 

At muting time, carly in spring, they are 
espeoally noidy, and nigatti in simmer whier the 
fir litter of penmig are Gut trying their vettth- 
ful pipes im seen of thvir cheer fal well 
ling. They froquent! i 2 down of a low 

ira er fe he oramk ofa tree tind chatter, 
hark, and scold at man, dig, of other intruder, 
now Tuidhing np anid) down, Gr maki tirtber 
lashied aren! the tebe teank, thelr necks outt- 
stretched and taits flirting with) a great show 
of nner and. cirtitetapt lvigehil y entertaining te 
sce. They are rettlessly active at all seasctte 
of the year nul hohitually chase one atother 
through the forest with ant appenrance of el: 
livkttig fan which tay miniy Saved lee ATT Mire 

Headiy earnest thon anprart to: the casmal nh} 

MeT VEE 

ctny winter their tracks tr vers sticw lead fren 
tree too tres, ghore-dhe Lop ef Joes ane fences, 
areal im all directiins to fhdeler stotes of fuel, 
withch this aq te lie alle to locate with) 
tenet etgy certarnty mider the anow. An ail- 
rehbitrinis spirit lens ther to race away frown 
he forest, along fence-topi, to. pay wréits to 
rane tnitdings ‘ond event to villages and ental 
towne, Like their eastern relative, the | konslas 
rjthitrets are eqniverdtis, feeling on the eomds 
ab oll tim conifem in their time, treloding 
sproices, firs, pines, aml redwoods, pnd alan 

Tpem atoms, and a great yanety of other weeds, 

roits: anil tieshroone, itrascti, binds" eee, 

young birds, and. any other tical Uheycar biel 

Owing to their habit of interfering with meat 

baited fran, they are a onisance to trappers. 

They fieqtiedtl vit orclards and carry «ff 

anole an ng. pray, from which they extract the 

They have been s#en lio lo winit the 
shea ete una wallow trunk hy s«apsrkers 
ty drink the flowing sap, Their feet ant the 
fur oboat their mee are often mich ermmed 
with fitch from wyrking Om pine cores, 

Tn many places the soft, mot andi in the 
wikli ia rilldted with little pita leg by: these 
aquitrel: apparently whet they are alter tare 
er perhaps edible rons, Theoughout the eam- 
mer. but especially during the lost half of the 
seared tn autim: Conte equirrele work 
with permaetent qlengy (ib Ane Ereat olor 


che red: epntrel, if a- 


te. zy 8 al 
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of sortl-briing cone, bruni 
tines Heishela oF them, ats 
stuinin, and the optaened 
ot mies orler atither: Chines ate alu ruried 
bere ond there im the loose Teqves ane imine, 
In winter many holes in, the sndw wath jiles 
of cone scales atthe entrances shiow wliere the 
owners hare digg dawn to there stores 
of their neste are constructed in bol: 
low trees, muanry. others on branches near their 
junction with the teunks, and still others mm 
unilergra theres terior rice, logre, cor sbeiteapes. 
In winter walters alarmed these equincch some 
the race down the trve trunks and .talie 
refige i nol licafinge theres the anow to 
their food caches aod aodergrodid borrows. 
The insta wat in tree-topei are wenally: rather 
bulky, memen fps a feet oor mre in digmeter, 
th are tide oot eral Sak oe dry leaves, mun, 
s, and filirows turk: They are conmmonly 
mf with eneh sift mralerial as feathers ae 
fe The young, nimbermg three te weven at 
a litter, sob horn gt pity time between April 
and Octobe 
‘The pecteabivelirenty intelligence atl) detise of 
revivicn pesecescl Dy sepittrrels Gif this grip 
r well Uhuetrated by certain local freed mops 
ites These linwe been oleerved dn oastern 
Orckon in years when the cone crip had failed 
atid novi waa avarlablée ta liy ep for winter, 
Uiider such ccodithotis be torn bo the moun 
tain forests would mean death Ls Starvat iri 
before winter had fairy tegun In foi and 
1ong failtire of the cone crop occurred m_-enpt: 
¢re Oregon aod there aqaitrela promptly belt 
the monniumn forests in September ane bir 
sedrled along creek courses to the open 
‘hrash plains ae much aa eteen of more m ies 
from the border af ther erdinmary Peiet lin 
‘thie wpencoutey they winterel successfully, 
raiding the farmers’ grain Ulm, rivet wether, 
and other stetes, aml otherwise showing their 
supreme lttesa tho aurvive im the atriupecle for 
exiatenee, Wah the coming again of auemrticr 
they preempt ly fonrrned to their abandoned 
Horie tn Ay (ilies, appeara to Vee cote ef 
the marvels of ae imeligence that ones 
sich cireumetunces ae these nunwil shove the 
entire body of the equirrels on the rienatyta tees 
ahold trove lence what ta ale, eutrecitlly ua 
a great percentage af (ear noember cold neret 
have had any previous exjeticnce os a puite. 





THE. GRAY. SQUTRREL (Sciuruk caro 
s and its relatives) 


(For Aiheeteatiow: dee Page 495) 


The gray aytitrel is so well kuwn to evervotie 
m the Eastern States that it acatoely meld an 
ntradietion, NManyewho hive not seen it in ts 
native hatint= are familiar with dt a4 a graceful 
and charming reacdent of parks in mary citien, 
It is nbtent twice as Jaree as the ech squirrel 
aml interniedtate Tn size letwien Uiut species 
aot the fox squirrel Akbough sharing sone 
af the range of both the apecies manvwrl, the 
ectur if the gray squitrel at once distiniguiiahes af, 
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The pray syuirrel is oa North Ao 
apecies with no near relhtive | inthe Old Moni: 
enast, in ‘the mountains of tbe 


on, the 
Se auies. and it} Mexico ane other sqiirrels 


hovirs: tich the sare gray-colored beedy, but 
with ea clade relationship to i dts range 
cowers the deviduins forcnts of the Eastern 
Siatce and southern Canada from Nove Sota 
io Florida, aml westward to the borer ef the 
trechkess Great Maine. Wherever they oocar 
these sqtirrets are an attractive element in the 
woodland Hie, their barking and chattering, 
their gracefal forms, and ther 9 audi 
HFeatly to the cheerful attimation at ‘the forest: 
They are for bese voctferous than red aquirrels, 

mut their notes ore varied anil terve to express 
i i siety: of moatingrs, 

Durie the early settlement of the country 
weat of the States bordering the coast; gray 
eyeirrels existed in pieat munilera and often 

made ronnie inna om the phineer orn. anil 
hat heli. To rag they invaded Peansyl- 
vinia itt such hotte that a lowtity of thtee pence 
eich was part in theip seals. Eight thenspsl 
yours sterling wis pod an this acoqunt, whith 
Fanalved the killing of Cupoooe syuitrels. In. 
Moka law in dorce fv Ohie reqaired that auch 
iree white male deliver ipo squirrel acalps a 
pear or pay 34 ln coal. Records of the ravages 
of these sqaintels to corn finlds are extant alep 
from Kocnlitcky, Missoel.-and other States: 

Enornios migrations of gray squirrels Eros 
tithe part of the evauticy to another cccurted im 
lirue cays, catsed apparently by the fahure of 
fac! shippties: itt the deserted gras, Some itt 
filse to opere in ane general direction at the 
sonic fine ap operas tp affert the squirrels and 
ther swartnied octoss country i oemauine tom, 
here. carry Tig devastation te any Guo crossed 
on the war, When orgaged in auch move- 
ments. they appeared indifferent to obstacles 
and without hesitation swamp lakes and stream, 
ever’ Ws lore as the Miudeon and the Obie, 
Amidon legends grew up concerning theae 
Tigmtions, ene of which avere that when the 
witireets arrived! aoa civer hunk eich dragmed 

a large chip or piece of bork tty the water 
aia macMInting it thised ite bmehy -tail in: the 
breexe atid wos walted anfely to the other 
Sage! Asa fuetoumoeny were drowned im cri 
ine large streams and others arrived exhausted 
Froid thirir moertinns, 

Sar ery and fox yn hr were favorite 

le gine tatkemen, The early 
chepnictes tell af the ahitty of Daniel Poone 
und other riflemen te “burk” a squirrel, which 
meant co te cut the bark of the hranch on: which 
the aqjuirre] eat as to lire it to the eround 
stunned without hittin the animal With the 
clearing away ofthe: forests, the general oc- 
enipation of the country, and the decresar of 
larger. antiuls, gray sqttirrels have been de~ 
prived of most of thar hamts and hove be- 
come auth desirable game that they hive de- 
crease! te a pent reqiiring atritepent legal 
protection to save them from matermimation, 

Gray squirrels ate more thoraqnghly arhores] 
than red squirrels and make thelr meats either 
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in hollow trunks or build them in the tops of 
tres. These uytside ests are cunumen und 
much lhe a crows nest in appearance exert 
that they are generally more Wulley and ehuyw 
more dead Teives. They are built oi a. fouls 
Hon of aimall atick=s with a routded top of 
Touves, amd are fined with shreds of hark, moss, 
ninl similar solt toaterial in the extreme 
horthern: port of their range they live mainly 
in hallow trees, but farther south many winter 
in outiide nesta, During severe cold gid an 
stormy weather they remain hidden, sometimes 
for days at a time. i 

They have two fitters of fir to six ibe 
aoyear, the firet usually being born iv March) 
or April, The old squirrel bs a devidted mother 
aid of the ctut is disturtied: sha will at once 
carry the young to sme safer retreat. 

fo thany parts of thelr-range black, of melan- 
istic, individnals are born in hitters otherwiee 
of the ordinary gray color, Tn some districts 
the snmmber ‘of the black squirrels equals or 
exccerls the gray ores, 

Gray ayuirrels tatige throvgh euch a wariety 
of elitnatic corditi: that their food varies 
greatly. They eat practically all available nuts, 
including accom, cheittits, bedchiuts, hickorr- 
fitits, al pecans, besiies . mnt 
many erall fruit, and mushirogmna, ‘They rand 
felis forcorn and whet, and stual apples. pears. 
aid utes from orchards to eat the seeds. 
Lake: most other small rodents, they are fond of 
lahwae and tnisects and also destroy many bitda 
egys anil young binds, They are far less seri- 
ona oficnders, however, in. destroying. blrids 
thon the red egquirrel 

On the approach of witter they lay up dtores 
of seeds std nots in holed in trees ane] in little 
bidity places on the grotiml Many nots ofc 
hidden away dindls, In the pithlic parks of 
Washington, where many gray equirrels catet, 
[ hive repedteddy seen them diy a little pit 
ban cre tires. inches deen, then push o not well 
down it, cover it with eurth, which they press 
. 4 in place with the front feet, and they 
pull lhese grass over the epot, One sqairrel 
will tive many sock hidden nits, sna) with 
nothing to mark the location it appears. len 
poodle that they could be recovermd, ‘That 
the squirrels knew what they were doing | 
howe kal reoented evidence in winter, ever with 
several inches of snow on the: ground, when 
they have been sect antifiing along the top af 
the snow, anihlenty stop, dig dew and tn- 
carth a not with a preciion that demonstrates 
the murvelons delicacy af their senee of smell. 
Although mainly ditrnal, they are soretines 
abroad on moonlight oyhis, c=pecially when 
gathering. stores of food fir winter. 

Wherever they are, these syuirrdls, are ex- 
tremely gracefil, mewing along the ground by 
curving bounds, the long fluffy toil ondulating 
a6 they go, dr cunning Miron the: treetopa, 
leaping: from branch to branch with an chase 
and certnintv beantifnl to see. When pressed 
they make amariigg leapa from tree ta tree of 
even from a-high tree-tep to the ground with- 
out injury, They are extremely comming of 


lesa seeds. 


concoming themselves by lying flat on too of 
Lranehies or by glility auld toe ecient 
qdig them tterposed between Upciechyes aed 
the piirsner. a i 
Ciray aytirrels are so responsive to protec: 
tram that thoy may continue (oO grace our te 
muining forests if we properly guard them. In 
aeifitivn to ther heawte, they are interesting 
gate onimah which ehoull continue to afford 
a moderate amount of sport—aurlficient to pre 
vent thent from beconiitig overalnmdant anil 
eatructive. Now introduced in ran city 
puerks aslo, oar the Untted States and am 
parts of Enghinil, tnctinding Gormdor, thet realy 
acceptance of prople as friends renders them 
charming antirale inisneh places: bet notaral 
fax is so acaree wonder these prtiliela) cotli- 
Hons that core mst he tiken to food them ot 
all seasons, eipocially in winter, 


THE FOX SQOUIREFEL (Selurins 
aiid ite relatives) 
(For Mustration, aee paige 443) 


THE RUSTY FOX SQUIRREL (Sdurus 
(For iiestrotion, see page $44) 


Three species of tree syuirrele inhabit the 
varied ioresty of camern North America, each 
havitie ita marked individnality. expressed. in 
color, site, atid Tabits, All octupy a with terri 
tory with varying elimatic conditions, to which 
cock spectes lias ris Bee by becorsing mnelj- 
fied inte a senes of geourapliic races, or sub- 
rpecies. "The red and the gray squirrels have 
already been deseribed ond it remain to give 


niger 


an mecrtiit of the largest andl in sone reapects 


bi mam tornatealile of the three, the fox 
Hyuirtre, 

No other species af North American’ mam- 
maf can thew sath an exttaccdinary contrast. 
in color-among it subsgecies aa thot between 
the paaty yellowish animal of the Ohio and 
apper Missizsippi Volleva, and the handaorne 
hiuckish one of the Somhicgutern States, bath 
of which are picture! in the accompanying. 
Winetration, — cc ale | 

The distribution of the fox sytirrel is lntited 
to: the forested aati of the Eastern Stites. 
There if ratwe from the Atlantic ctipet to the 
borer of the Coreae Plains, atl from southern 
Sew York and the upper Mississippi: Vatiey, 
eorthirard te Florals, the Gulf cota, and actos 
the lower Rio Cramle itty extreme murtheact- 
om Mfnxico, 

Variations i) the character of the hnunte of 
the ciffercht athepecies of this wyuirrel alin 
Ht an Merv differences in color. fn, die: tpper 
Misstssiqyal andl Obin Vollevea the reaty-colored 
ware frequetits the ipland womls, where the 
nut-heartig hickery trees characteriee the for- 
este [nthe Suoth the dark-colored! syttirnels 
have mare varied hotie, eliher anid the live 
toks draped in jong Spanish mova, in the mvs 
terious cypress forests of the swampe, ofr but 
in the uplands ansong the southern pines. 











Tn eatly diya fox squirrel une pientifel, 
edt the “punbere af 





het never eq t ¥ 

aquired. They appear always to have sed 
ahs e clotely attached to their own posi for 
we have ns records of the inh ci fone so 


notable: itt the othor spocies, 
Fou 





gray wyit rrels by their color, bat are alse nen 
twice their size, commonly attatnh 
of two, and someting peatly tliree pions. 
are the ptringest amd moat heavily prt 
mucl af all American equrrels, A 
Pherationt | uf movement goking with sa viness 
of hotly is in marked enittrast to the gradi ful 
agility of meostoother tree equirrely, On the 
ground they walk with a curioaaly Inge 
wading gait, an! even when hail 
climb trees with none oF the dashing que 
shown by other, species. They often rite 
ahnuton the ground by a ‘series of levtnla, atid 
at evich times, with broad, fexthery tails mudulat- 
ing in the air. peesent a meek ran|eiol aml at- 
irictive ayht. 
Fox ar) gray wyultret: eecuger-the dane iTis- 
Hirttiehout twat oF ther ranges, but 
often becoitie on deoregated locally that. the 
va may be foul ahvost exelesively along 
saree Jntnls and the fox inerres op the higher 
ridges, but there ie mo hoard anil fast rate 
ef haunts iad the two forms pen flu ee Ne 
aavrates woomyfba tifa. 

Much toe is spent by fox squirrels on the 
roti eearching: for foe. When diner ap 
Praaches, 1 Wace aE yromels: taking rete ti 
Bo frce, as ts a comity bobit with moat tree 

titre. they rettwat aloe the eromiul, motnt- 
i a stump or lig maw are! Ween. tes leecile drpeke 
at a suspewted iiroder, whose footahep, they 
con bear ot a lotg stance, LH the hunter is 
without a dig they mnuiy mon away antl be het. 
A Ge soon firrces thin op a tree aml tf . 
kaot-hole or ather hollow io available they 
ence take refuge init, Cuberwike the site 
shallinily te bance of leaves high mm the toy 
of lie flat on o fomb or ugainst the trek, ¢fyly 
moring ta Gerp oon the opposite side us the 
hunter draws tear. Tr tie Mestssiprn Valley 
during the crip diss when the hickory nuts 
are falling and the trees are decker! inal the 
glories of antanm foliage, firwe eperrts ahieli] 
tare pieaescae eersatiios thin fax 
squirrel bint 

The fox ajurrets bisccrrie Hither thin mice of 
their Pai idea = ap flesh is yout. ew ra - 
Hensel) all furnish appetizing meat. Owing to 
ror nike and the antaity ie tlicir flesh. Thuy 
have licen eich deviralte wate anitrials that with 
the constantly growing wut of henters aod 

the destruction of fmresta thev have already 
Hisappearre fram large areas whire frermurly 
ater at yn) are in real danger of extermina- 
Gon im the notalistant future, They tire arto 
the meat netalle anil attractive nf the forest 
iritmanle tacthe astern States, and before it is 
too late every effort shemld be mode to. protett 
them frat oversteoting. With reasonilile con- 
servntion they will continue io thrive ond keep 
some of the olel-titme primithve epleit: in our 





‘tio a 


are hut only’ ‘Sivtlinguisbed fro 


ng a! weight, 


Karhab squirrel 
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wikis, Formerty Gies dial, thie sine predilec- 
the gray squirrel for the farmers’ corn 
felis and were wmiler the ban but their mim 


hers aye thw eo tedace:| that: they give little 
‘trouble fa this 


way, Instone city parks where 
thes have heen imtrodiced, they soon berome 
tame uid doowell, except that in using their 
fer of imam they become subbect to pany me 


ents 
| “Box ayintrels, Tike muny others of tueie kana, 
have bores borl tm keyet-lules or other hollows 
in tree trimice, anrhint tulky nests uf sticks ond 
lewves high op omong' the branches, Both kinds 
of nesting places are often located in thus same 
tree, Uhe ower living it tie oubende mest In 
watt) weather and retirine to the shelter of 
thu hollow trinik tn severe wreath Or te esrape 
an coemy, young. twe te dour in monber, 


te tiaally born in Aberech or April, and it is 


not delimitely kriiwe whether there iy a dereaitil 
litter, These aquirrele have 9 aie call aq 
well as several other rother deep-toned chuck 


‘Tt tes. 


ry arene omnivore as any of thet kind, 
rating thany kinds of note, eerie, fruits, mish 
rectiis, iesects, hinds, Winds” mes, and. ofler 
theah food when at aitahle: The principe! ners 
in thelr hunnte ste hiickery-nuta, heeclitats, 
peal sea bavi ri anil tine secede of pits 
Toward the eal of sniper oad 
kina i they salt busily guthering ane storing 
fon! for winter doy hellaw treet, fn oll bogs, 
phot the roryts of cre, acl incany otfer itn 
pice Mere et grey” be ket sicly wntil eal 
Af atin sing): nite are bored here onl there in 
jittle fits tree or foor inches deep ding in the 
soft surface of the earth onder the tree, The 
ecatterct! stares are loented \when neoiled he 
the weute ecise of aniell which the owners 


pores h 


THE ABERT SQUIREEL (Schurus aberti 
anil tts enbspecin) 


(For illustration, are pige 46%) 
THE KAIBAB SQUIRREL (Sciurws 


(Fur dlyralion, tre page gpl) 


Amur the amy kinds of syuirtels which 
lend animating at) charm fo the forests af 
North and South Aunterhes, nome epoal in beanty 
the Hubjects of this aketch—the Abert ain) the 
These are the onty American 
eyiticrels endowed with conaphoooms ear. tries, 
which character they share with the. squirrels: 
ig igs Mac forests in the northern purt= of 
the Old World from FEniclind to Jopom, In 
weight they about cqeal a large gry scirrel, 
lint are shorter an distinctly more heavily pro 
portioned, with broyder aml more feathery taille 

heir range covers the ping-forested) reiion 
of the southern Rocke Monnataine dn the United 


Stites and the Serra Madre of western Mex- 


io The Abert eqetrrel and tte several ab 
epectes be the mare widely distributed. being 
frimil fram nether Colerade, sottth rheeagh: 
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New Afenie, Arinind, (Chihuahua, and) Di- 
ranun, The Railali syuirrel, whieh is event 
more beamtifal than ite relate, shows marked 
differenced in appearatice And yet le evidericly 
Metin) fry tie sane species, 

The typical Abert squirrel fives in the pine 
forests inlong the sentherm rim of the (rand 
Canyon in merthern Arinona, anil the Kailah 
wyuirrel lvee tn the pom Viitle on the north 
em tin of the comvon loss thin 1 mules awry, 
tt is comfiied to an ilandlike area of, pine 
forest shove go mites ting Iyas mitew wile, on 
the north side of the convo, on the Kaahal 
aml Pawel plateans. directly acraee from: the 
end of the rulroud wt the Grom] Canyon Hotel. 
The two species tere wimiler practically identical 
conditioné ae ta Vegetation and climate 

[ti these pketches of our miummal lite 7 have 
repeatedly noted the effect of changing aneinin 
ment in mimlifving the aniwale subject to tt, 
In the prevent ctac the change in the aypuitrels 
ott the A hay ale Ki ihe pred tec hear yal rah 
evident hee en brite abet ty that powerthal 
loctor in ewotuthin lenerwri ap lantern ut off 
froin their fellas bye the deepening canyen of 
the Cotoradh, Kathad squirrels have oocppied 
a forest island ever since, with the resalting 
chanee in vharacters we now have th evidence. 

The home of bath the, Abert and the’ Waihah 
aquitrels fs almost entirely betwern 6,000 ond 
acon foo altitude, on the trouaitain slog anil 

igh platen: overerown with a splendil open 
loreat of vellow pine mixed in muny places 
with fire onl weyers, Chremsicmally. as treed be 
cone acirce in ther orditure hannta, dhey 
range up inte the firs or dewn Int the ooks 
att) qian pines, In winter ieir Iaints ate 
horied in snow, but in emmimer on every hand 
fterot lovely) vistas amon the massive tree 
trucks witha! here andl there ly gemlike parks 
Everywhere the ground ts covered with grates 
and multitides of flowering plants, [nh the 
willer ports of this fascinoting willernesa 
roum bears, mountain fins, wolves, doer, and 
will] turkess, amd only a few decades age till 
etliler men, belonging fo sore ol aie myer 
Udrcaded Indian tribes, 

Althoueh these squirrels commonly trike whe 
of linge hviet-loles or ther linllaws in treed, 
they regularly build high wp in the. branches 
bulicy testa of leaves, pine needles, anil twist 
and fine then with seaft grate ail aliretfelel 
turk Somelines eevern! full-erown, wquirrels 
may be fond oeccapving one of these ontele 
nests, probally members of one farnily. They 
afe active thromghont Ure year, but remain im 
their nests diecime aborms oid nevgre wrote|r 
weather. Imonorthern Arteona |) have koe 
them to tay miler cover for aoweek of two at 
a thee in nedwinter. 

The young appear to be born ot varying 
tities Hetween April and Septenber, Although 
net definitely Kron, it aecurs proballe that thew 
‘have two ifttors of from three to four young 
each senso, 

The sees and the tender liark from the 
terminal twigs of the yellow pine fPinws Foie 
deform ) furnish their principal ee with. Thurs 
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ing perils when! pine seeds ate not avilable 

the squirrels cot the enile of pine twigs, bering - 
the terminal part bearing the leaves Fal try thre 
roum), Wiile the stem, several bocles de Temp 
Hestripped of lark, Chten at tines-of toad 
scaredy the bark will te caten fora conander- 
able distance aleng the outer lrancles, almost 
lie the work of papoupine. The ground wamider 
the, pines where Une eqoitrels are at work js 
scemctitnes tlmost covered) with the freshly 
ba tig ipa Of doanches. 

i Mert squireets ala eat the seeds of 
Divi le eproce, of the pifton pine, acorm, many 
toes,  Fesit, proen, Veavlatinn. minhroon-, 
bieds’ cag, and young birds. Now and. then 
they orth cornfields planted in clearings, but 
they do THth: damage te crops Same years 
ther are extremely numerous god gre in evi- 
dence cyerywheré; agai they heeoitie scarce 
an eo wary that itis diffienlt to see one, even 
where ite fresh workings are inevidence, 

Moth these aquirrels have a deep cloreriag 
or chucking call, semetins becoming a barking 





pete resembling that of thy fox -squtrrel They 


tlie hive 9 variety of chattering and scolding 
notes when excted or angry, VA times they 
hirvatie almost fe agyrestive as the rel syttirrel 
aml come down the tree trunk or toa lower 
branch, whenee they scold and berate the object 
of their disapproval. ain 

Whe mich alana they are expert ot bid- 
ing among tatis of Teaves rar thecend: of 
branches, on top of linge linha, ce beltind 
tomks, They will remmia hidden in thin war 
for an fear or mote, patiently waiting for the 
danger to ilieapprpr, lott one is often betrayed 
by the wit blow)ng the feathery tip of ite tail 
nhs Siew, 4 | 

(ht the grotin! (he tal is usally carried up- 
rated in graceful curves, ete theac eqnitrels 
wpend mich time ameng fallen cones and in 
digging for rocts amd other food, When they 
walk they have an awkward waddling gait, hat 
when they are diame, or dleitre to mave more 
rapidly for uny cuties, they greed jit a eetics 
ef extremely. grareful bouila. which shaw the 
ean tai) 10 good advantage Wher the 

ital equitrel is moving abeat on the greta 
ita great white tailis extraordinarily coneplcu- 
cure tet he etinealine This repeatedly drew. my 
atherition tio these squirrels, even at such long 
Jitances that they would otherwise have been 
dvorlouokedl, 

Alitthoupth ao heavily linilt, these squirrels are 
adept th leaping from branch to branch and 
from teen te tee, On ce eeession ao braneli 
on which aa Abert squirrel was starmditig near 
the top ofa pine tree was etruck by a rifle boll; 
the syulrre! promptly ran to the etd of w linge 
beach deat fifty fet from the ground, and 
akthough oo trec was anrwhete acer on thal 
aide, Teoped) stradebt ont tobe the alr, with tt 
Ings aitspread: just ae ina fying sipitirrel, Et 
came downiim hk horeentl potion and struck 
the eroutl flat on ite under sxle and the re. 
levied caved it several ineteds,  Weilontt an in- 
tinrit’s delay it wae running at full sperl across 
a litle open park and dizappeired in tHe forest 
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Blartea beetifauda aorey Prriovafa 
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An 


on the other eile. | was standing only a few 

rans to ope site of the falling sqiifrel and the 
widiity spread! feet atl lees were perfeetly wrt 
lined! aginst the eke. Tt wav evhlear that his 
squirrel und probably all ol ine bind = ite ate 
that aich an ata wei beefy force 
of the ‘descent. This stubgeased he, possibility 
of a similar hatin haying floored the orig 
of the Ayitig aquirrel’s metihranes 

Cine sammer in tie Sierra Madre of 
western Durango | sot on a mountain slope 
watching: for game, Below me stood: the hol- 
lovwsopped atul of an dnl, the tap hem om a 
Lewd with!) my eves ml abet tuerty yatils 
ywoy. Soon after | arrived the heals of fant 
halé-erown squirrels of tho Abert family ape 
feared th a row at the wpper border of the 
CHOTN TEE, thelr bright exes turning om all sides. 
Suddenly a hawk elidied by, ong of ite wing tie 
alimntat bhishing the noses of the apuirreds, Ees- 
stantly they vanished from aight anil.a noise of 
ecratehitie and Brightened chatiering orintinuaed 
ise several silmutes, ad though they were bor 

themselves under the vest About twenty 
7 imtes ra the bildest if thie family slrwe 
te ab of his nose at an cippenting to a liotlow 
ranch wear the top of the stub, but it poquined 

pike tent sereautcs for him to venture fort 
tts bier, 
danger thrediened, be came oot on the 
wri deliberately stretcher hime? ‘yawning yi 
widely aa tits Uttthe mouth would permit, after 
which he flirted! his tai and frieked over to the 
trimk of the satel, where lie began frolicking 
abot with oll tha: abandon of a kitten. at play. 
When 1 departed bie more tines ccnp 
were still peering frariuily ont of the hole, at 
ticipating the returt of the dreaded) hawk, 





THE FLYING UG SOUIREED (Ginucomys 


ita relutives | 
(for illnatration, nee pie 4fy) 


ha on one oan ee cect ear: erred | Avie myriir- 
veh in life: withoat being charmer! ty ite deli 
cite grace of form and velvety fur, tor fail to 
note the large: biack eyes winch pire -a pleas- 
Ing alr of ively intelligence, Flying sqttirrels 
are distinguished front all other tenihers o 
the squirrel family by extensteme of the =kin 
long the sides, which unite the front and hind 
legs, to that when the anda! leaps from eome 
elevate] permt with. legs ortsprend the mem- 
brane and the anilorside of the body present a 
hroad, flat enrface to the airy; Thre enables it 
to glide swiftly down in a ciiwonal corse 
tovard 4 tree trink of cither, vertical surface 
en which tt desires to alight, [tis able to oon 
tral its movements and te turn with cage to one 
side or the other, or mpward, be 


thick erowth= of timber, it te thie able ta aveid) 
nine anil a Hight on the desired place, 

ying syuirrels are crrcompolar to chistrite- 
ra To the Ol World they oreupy forested 
arene dn enatern Enrepe, and meark all of Avi 
In the New Worl they are peculinr to North 


ae evils 


re 


Frully, becoming confilesit alge a 


fore alighting. 
When ehding downa wooded hillsiteor through 
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‘too velar they preauens neatiy all the 


from the Arctic Circle to the 
ler, andl in forosts in Mexico alone 
borer of the hightards a: well a 
through Chipyas ate Guatemole In Asia, che 
cetiter of dueetespenent of this ifiterestiniy To 
dent=, many extranrdinary formy occur. Some 
ts of tere kind, pecan noarly four 
feet m7 oral tetath. nA are twa 
groupe of species, the ates aan Divtter known 
af which, the sobjevt of thts sketch, oe Pm 
the castern Coited States and couthward. 
horthem ant western jriteala are some 
of them nacre than twite the weight of the 
Caster species. 

Ty many porta Of the United States “firing 
squirrels are cannon and even abitdant, tut 
thetr habits gre ae strictly nochmal that ‘they 
ate infrequently ace, They hike their hotties 
in woodpecker boles, kwmot-holes, andl unions any 
limba, and trupke of trees and stubs, In ad- 
Hithon they take poisession af many edl places 
for residénme, arming whieh mas te mentioned 
briri]-taces, dhye-cotes, attica, cuphoarils, 
ail other nooka In pceupied or tieccupied 
Herteee that are located within or at the lenders 
of werd. 

They oleo make neste of heaves, lintng them 
with fine filrows leurke, eras mR, at er other 
soft material plared’ ornrety in the branches 
et in forks in trera, Thev often remodel ofd 
hited or eyuierel nests inte soug hens for 
themctve, The ste and constriction of tliese 
ertiside nests vary according to the Ioeatite- andl 
the taterial available, 

Ae oa role, the nests are small and accommo 
date only ao single pair with thelr young, and 
sometimes hold only a single individual, but mu: 
METOUS Cx CepPLICn oe (hit have been olmerved, 
In southern Iineis fity fying squirrels were 
discovered in one nest in ao tree; in brifiaia 
Hitcen were fool to a hollow: stamp; ead 
near ‘Philadelpitia thirty aoe edeter! ‘fron in 
martin hiv they lad ln Ad a 

In the souther their range fving 
aguitrels ate actice Diebhabont the wear, butin 
the North they become njere of less wp 
if thee ter nme  aetunlly reuch the stage of + 
hihernation curing the severest weather. 

Their food is extremely varied and diclites 
Whatever nits grow in tien hannts, as beech- 
PUES, SCL, BOCs, noi eeisers with marry Keituels 

of seeds, incln gathered) in the field, 
are tila, endl fronts “oh many kinds. They aleo 
ent many iteects, Larvae, they atid their emes, 


sic eel 


cand meat. Taking advantage-of their lnown 
plow for hind flesh, they may freqiently he 


cht by concealing a trap on top of a log in 

the woods and scattering bid feathers over 

agt H. Trappers fir marten and other 
carers are nich annoyed in winter 
eo with which the. flying: sequir- 
| Ht ara) become caneht 
in them, abi Filtestal Boa more vale cap 
ture. ‘Trappers in Monthna who pum long lines 
ef traps for marten throuch the mountain for- 
este captire Ponilreds of these ojulrrels im a 
atieghe Sean, 
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Flying acjuirtela have 
atrial Phobia, oie ce 
Wy a is @n oF iNary 
church, chuck, much like 
that of other mjtirrela. 
Ther aleg. titer sharp 
sqocaky and my iceals whee 
angry of much alarmed, 
and a. clear musical chirp- 
ing note, hierdie in char- 
eter, which is frequently 
repealed far eereril min- 
titea in saccession and Te 
indeibtedly a sete, 

These beantitol lrtle 
snmmuls become the tnst 
delightinl of pucks, as they 
are notable for extraor 
dinaty play filness anda 
reailitvias to orepit may) 
at p tno. Many in- 
teresting fceotmia have 
been priaiiehend ocancct- 
ing the aiiectionale at- 
tachment they form for 
their laiman beets andl 
the amusing and tireless 
activity. ther show at 
night, By Way they te- 
Hon said alec, tolled 
ty in. tony ball in 
some dark corner, 

They ate known to have 
a litter of from wo te 
ax young in April, ond 
yout gre bot wt. yar 
one thie tiretighowt the 
summer, iit it is wtill un: 
settle! whether there is 
more than one litter ao 
year. The mother is-de- 
voted to the young, anil 
if driven from them will 
ker'p close by at the risk 
of her life, sliaveing much 
nexiets andl. readiness to 
do what ghe cin to. pro- 
tect them. One instutice 
well. illistrites. thes: t- 
tern! core, Frome pest 
lilo stub the help- 
lees young were taken 
muna! placed. oo the grotend 
at ite haee, while the de- 
epoiier of the hrrne stecad 
hy to oheerve the reanlt, 

he mother aoa re. 
turned dnd not finding 
her familly ice the tect 
promptly Located ther ont 
thie grout. Quickly de- 
pean dhe “took one 
in ber mouth, cuttied. i 
to the top of the stub 
aid, launching into the 
ait, ‘tniled bo = tree: thirty 
feet away, ti which she 
catied ber baby .and 





Muskrat 


THE TRALL OF THE AUSKES' 


The ustal gait of the tmiskrat on land is a slow walk. The tail 


mark t@ always vary strongly shown (see pages ati atid ay). 
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THE TRACKS OF A GHUASSTIOPFEN MOUSE 


The anatomy of the foot te fairiy well shown in the track—the 
inwigrilicant thinly wd the tubercles on the soles. The placing of 
the fore feet, one behind the other, indicates that the creature can- 
not climb-a tree, The tail seldim of never chowe The oriemal of 
this wae im fire dust, ‘The entail tracks te the right show the style 
nivalle-scen. There are many species of grasshopper moie, but the 


tracks ate not distinguishable from cich other, The exact spectes’ 


a determined by locality, glee, ete. (see pages qi8 und 425). 


pines it safely jn. a 
inot-bhok. The trip was 
quickly repeated until the 
family wea reunite! in 
its new location, 

Alt night the curiosity 
of flying squirrels about 
strange things anid their 
mischicrous activities ate 
often tiddt entertaining, 
and acahclimes exaspuirat- 
lig. Whatever ac 
eeedinle within their ter: 
ritory 3 cefinin tm be 
thoroughly explored. A 
large apartrrent biualling. 
sever: tories btgh, in 
Washington stank on 
the border of the woos 
af the Zoolugicul Mark 
Dhcering ante samiree re nnachet 
a friend “occupying. ai 
apartment on the seventh 
flower of this loileling, 
{renting the park, ob- 
acrved some moyericst 
ont ane of his window 
sila and by fater obecr- 
vation and iy inquiry 
among. the other resi 
dents: learned that fying 
aijnittela wete hatritualls 
climbing all, about the 
lige walls to the tia of 
chia broihting,  sttigg it 
and some.ot the. rons 
us a nightly playground, 
Several Gecupania of 
speartnenta i diferent 
gurts of the luilding 
regularly placed tia of 
yanens kandi on the 
vwirkdow ledges for them, 
and new ated then were 
anmsed to fin that dor- 
in the might the squir- 
rola had carried away 
annie of ther Huts, but 
hat replaced then with 
ather ene Acuembet ities 
brought from a window 
at a considerable als 
tance on annather eile of 
the Vailding. The pres- 
ence of thew squirrels 
wos warmly welcomed 
and furnished much an- 
terest ta their hosts. _ 

The constant activity 
al these littl: animaie at 
nieht enables owl arvl 
cots to capture many, bet 
thele stmall sire and. the 
shelier of their homes 
by day wall prevent their 
sere decrease in mu 
bere eo Jone of eitable 
forests remain to Blipply 
their neces, 


oMALLER MAMMALS 


THE BLACK-FOOTED FERRET 
(Mustela nigripes and its relative=) 


(Fur dlastevation, see pose ppp) 


OP all the siriel forms of patntalian lite 
in America, the hlack-fouted ferret has always 
tipressed me as ole of the ephanypest mel cst 
tke @ stranded exotic. It la abont the sixe af 
a shins ie aa the illmstratian shows, i+ entirely 
different in appearunce art has the generat 
form of a giant weasel. It line to close rela- 
hive in Aumerica; bot beara an extraordinary 
cle pesemblance in sige, form, anal color to 
ie Sabrerian ferret (Afustela: eperquneal |, 
The black-tie) ferret ocers only tn the 
interior of the United States, closely restricted 
to the area inhabited by prairie-doge, from the 
Korky Mountate custward and from Montana 
anil the Dekwtas to western Teeys, tn is 
Known ano Weet of the monntaines in Colorado, 
Like others-of the weotel tribe, it miet hnve 
a wardlerimy iispositian, since one was capture 
at o#on feet altitule: anc another was found 
drowned at jose fect in Lake Moraine, Colo. 
Mil, 


These ferrets exist as. parasives in the praiticm 
dog colonies, tanking ther licmes in denanrel 
burrows atul feeding on the hapless colonists 
In Kansas their presence in certain localities 
appears to have been effective io exterminating 
preteens, and similar activities may aocoutt 
for Wve deseried “ing towne” which are net 
infrejoently olscrved on the plains with no ap- 
fiarent reason for the alwence of the habitants. 
They de mot appear po be mitmeroas in arty 
part of thelr ronge ottd lithe ig Known con- 
ecrmilig ther liahite, Now anil then they ate 
atch mavitig olnt priosdog “lows, [Missing 
incom ent of: the beorrews at all hours of the 
Hay, bot it is probable that they are: mainly 
nocturnal, This proholility in attengtherned by 
the extreme restlessness shown at night by cap. 
tive animals. With the sccapation of the eoun- 
try ond the tevitulle extinction of the prairie 
der over tary or qittte all of ite rande, the 
hlack-footed ferret ts practically ccrtam to dis. 
me WIth the fost epeciow, . 
Htohas the same bold, inquisitive clhoracter 
ohown by ithe weasel, and when tte titerest js 
excited will stand up on tte. thd Meme ane 
dtretch its long neck to one atte ani) anotluer 
In an citart to satisiy ite curity, 
worprised ina “dow town” tt commonly retreats 
ty a bttrrow, bet praniptly turis rl ries its 
head high out of the hole ti ubeerve the wieitor. 
Ae o result ferrets are ceadliby filled) lw hinters 
Whe ate ts-captire:! it woill-at first hiss and 
epit Ike a cat aml fight viciowely, liar fe sor 
diffeul) tu tame. 
OAT eg h mabily depevhent yon prairtelenge 
for food, there is little doubt tirat ferpet=, after 
the mntiner of their betel, ole Kill radhits ond 
other milentis m aiiditinn to tyking whatever 
bith and birds ces may be ecco. fo one 
instanve & black+fooped ferret dived for several 
days under a wooden sidewalk in the bonder 


town of Hays, Kansas, where it killed the rats- 


hrarhering there. 
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THE LARGE WEASELS, OR STOATS 
(Mustela arcticus oul its tel Hoh 


(Por itisteation, dee page #42) 


The weasel danuly avelides mot eoly the ttn 
weeds, bat numerois other caocmtvores, a4 the 
Sabie or suartern, inthe, ferret, shalt, comel Lame 
unial StU otters, all aif whieh rutik SuTrhotes cur 
highly valued furbearers. The large wouuel 
may fe rhatinguished frum others of ite family 
hy the small sive and the omakelike propor 
fitted with a hing, extremely ileniler neck) une 
ody and-_ comparetivyly long tail, The best 
Kiwi of these gnimils ure the ston of the 
mrthern parts of the Old World (Mustela 
creme) aid the close relative i porthert 
Marth America (dusted arcticna), the winter 
shiny ot whieh) farttish the fame| erie, cence 
vacred ta rhe Cripyyin re aot turnlty, (4d 

The nerthens. a ate strongly marhel le 
their habit af changmag their brown coat ta 
onc of snowy white at the hegiining of winter. 
To the south the change becomes leas. cnii- 
filete as the winter enews decrense, amd sooth 
Of the lint of enow the trvwn enat i4 retiined 
throtghedt the ver "The tite of change de- 
pends cn the coming of the snow and varies 
wih the veer, and the che Of peumnption co 
the brown deat in spring depends i the same 
way on the season, The white winter coat af 
the Jarger aml mirdinm-sized species le accor 
panied by a atrial contrasting jet black tip 
tw the tail, me 

Weasels ato cirenmpseliar it ctistritirtion and 
occiipy meal, all parts of Ewrope, Asia, andl 
North and South Anverica, the greatest-mw:mnber 
und variety of epecies occurring in North 
Ameria, Sucpristighy endugh, the largest of 
these eminently northern animnuls i bot! rn 
the forcets of the American tropics, The Arctic 
weasel Tangs fo the northernmost polar hinttle 
of Necth America, where ite presence has beet 
moire! many thoes tv tee-bowel explorers, 
Other spettes are ere ot deve generally dis 
tributed ower the remainder of the continent. 
In Mexleo | hove fetid them from seq level 
We aleve timherlime, at more that ta.on0 fret 
attitude on the high ¥voleanoes. 

The strony pebsonulity. of the Weasels aa a 
KTinip i kee wks age thetr extraordinary 
celertty af inovement, their cotrage, and their 
Insatinble dlesite te bell They are tit satie- 
Ged with sipplying the call-for food, tt when 
ever appertunity arse kill from wheer lot of 
slatighter. 

Their shemdit forms enable them to dollow 
therr prey. te the temorest depths of their res 
trevts, uml that all rredents have am aleitingr 
horror of them $s shown by the effect of a 
wvese)'s appearance. Kalin, although many 
tines their site, heen: eaee victimes, anil ite 
one initance when wo large rat, which had 
fonght ite Tuna capher viclously, wae pet im 
4 cage with aowessel, it at anee fost all ita 
cnumygge al peemitiet teelf te he willed with- 
ot an wart at defenee 

Weaseld are woqulerfalle etihiwel der their 














ht a 
Deermovse 


twrreikts of A. WHITE-FOOTEOD MOTTSr 


When reduce! to ecale, the lotge tracks on 


ihe feit: side are tile size, showing the antinval 
inaking the ordinary bounds at abut 4 mches 
lwiween each set of tracka.. tn saat the 
apace may inereuse to 12 tnhes. The tail usu 
ally shows in the deermotise track, ated thr, 
with the pairing of the fore paws, if a strobe 
clurucberistic (see puges 3ij and 433). 
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predatory werk ail are cewmltedly the tmnt 
perfectly organized machines. for killing that 
lave been developed armiong mauminale Their 
keen cyes are constantly alert to olwerve evers- 
thing ubout them, their ears are attuned) to. 
catch (he faintest squeak Gf a monte or cry of 
any other atmall animal, anil their powers of 
decent are very great, When hunting they dart 
in - 7 meng 





and ett of the holes of rodents, 
crevices in the racks, ar Uinongls. rush piles, 
panting now pod then ta.yrand upright an their 
hina tect, the head awe te anal fro ne they. 
freer ailwrent. The Perret a at 5 Mise stu rts 
them fistantly in search of it, and like a dog 
they trail rabbits und other rodents by semnt. 
ie 2 Tile, weaseli -are terrestrial, ieert in 
Weide country ther eliinh trees and leap from 
branch te branch with all the cose of squirrels. 
Tn. most Localities they are tart conan, Lint 
now aid then, where ccmditions are peculiarly 
favorable, they hecome miimerous. At one 
riturafist’s camp in the upper Yukon they were 
surprisingly abandant, so much so that mere 
than foety were canglit ina dew days in traps 
ect atnone broken rocks: There they wert ex- 
tremely bald, hinting for thenr prey among the 
rocks withm a few fect of the trapper 

The prey af weasels inclides almott every 
tind of ermal rodent and bird Hving within 
their territory. They feed eapocla ye TpMnt 
northern hares, cottontails, conics, ered 
squirrels, chipmunks, tree squirrels, wodd rats 
nice, lemmings, quail, ptarmigan, spriine and 
ritiied grams, hcl. ariel niumbertess other 
small species. They are alto very destructive 
ta domestic fowl, offen killin thirty of forty 
in aright, They tnhesitatingly attack relents 
many times their own weight, _ | 

Once when hunting on the open pian mear tlie 
siuthernt end of the Mexican tablo-lanid, 1 saw 
at some distance what appeared to be a teown 
hal] rolling: abowt on the srcenl, “This was 
peas determined to he a weasel fastenm { ta one 
of the large and poweritl pocket gophers of 
that region, The weasel ad Ha teeth set in the 
hack of the neck of the gepher, while the latter 
was Windly trying. to tear iteelf loose. 1 fire 
an ineffectual shot at the wentel aril tt variahed 
tite a fish in the open tron! of the oplier. 
Ag [| drew, fea¢, the gopher, atl] it tiling 
moc, faced the with tmred teeth, Later, ww liete 
T cenaved ite zkin, 1 fom that the winsel had 
tarti louse the atthelrment of the heavy neck 
mizeles to the hack of the skull my itil emily, a 
thin Taver feimaine! to “protect tlie spinal 





column, This had beett uecomplished witht 
brenkine the thin, but extremely tough, akin ol 


the papher. | 

When a weatel is attucklmy an snimal which 
rraita, tke» large ground syuirrel, it rated 
iia head aid sways its long neck hack and 
forth, ite eves glittering: with excitement he tt 
watches for at opening to) spring forward stil 
wite ite prey. Its attack is always pined at 
3 vital point, commonly the beats, the hack of 
the neck, or the jugular vein on the side, 

Weasels dig their own burrows under the 
shelter of stite rock, Teds, store woul, sititreyr’, 
and cuthuildirgt, or ther orcupy hollow: trees 
stal the deserted burrows of other arrimais: bin 
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ncits thos safely, eeates they have tne litter 
tuntaining an averse af from tour to sin, bet 
sometimes numbering up to twelve, young 2 
year, They tre bor ot miv tine from April 
tu Jitne, according to the latitude... "The winber 
of young in a litter i enough to render weasels 
very alundant, but this is rarely the cuse, om! 
Faides the questi as to the mAuence which 
otds their namber in chock, 

ct aie pend pret ariel Riiligee ap 
paren in Blimoet tia ren, since Ti ATE 
Pejusnriy wbsetred temo in the tinidh le taf 
the day, while thelr moctirmal mids on punters 
honmsea testify to their activities at mght Wien 
hurting they appear like sinheter shadows tirvl 
are persistent. in perreait, The yeu consyanly 
remain with the female wat pearly or eee 
grown and follow her closely on hunting tri 

it isinteresting: te ere a pack of three de y 
earntroten wor ‘Aine, the mother leafing ane! the 
young skirerishinge on) all sites, row spreading 
CAE, che oe ih, Tike a pack of mitiature 
hotnds. On these family lontme parties, how- 
ever, ther tian keep close te the rocks, fogs, 
lirnsh, or oller criver, 

Themselves mibject to the Jaw of fang and 
claw, weasels ore killed and eaten by wolves, 
coyotes, foxes, and various birds af prey. Their 
Ter 
to thele destrtetion, 

These representatives of the preomitive wond- 
land life contin to ceempy prackeatiy ail of 
their orivinal range. They -vteit 2 in all 
parts of the connmity aod Uhave teen them near 
the ontskirte of Washington, 

Te is well that weasels are not alwnilant, fur 
beasts with such innate ferocity and lave nt 
ldlling wenll otherwise be a menace to. the 
existetice Of many tseful species wf titrils and 
mammals, capecially the game birds In many 
places they five almost entirely on mice, aril 
there ther. shone le deft mompeliceredl + bit 
whenever-they locate in the virinity of a chicken 
yar! the owner will de well to take proper 
measures for protection, 


THE LEAST WEASEL (Mustela rixosts 


fod ita relatives) 








(Far illustration, ite Poe gaP)) 


In ailditian te tive larger members of the 
tribe brietly described in the foregoing aketch, 
the true weasels incluile anether sroup mm; 
species, Ho small they may approprisicly he 
termed the dwarfs of their kind, They vary 
froma boalf to less than-a fourth the sie of 
the: larger weorels, bot have the sime char- 
acteristic forin Hil propertions, except thet the 
toil is very short amd vever tipped with black, 
Like the larger epevies, they change. thir brown 
summer coat fir white at the heguiininge of 
winter and back again in spring: 

The least weasels ate olso citctrmpolar in 
ditrbetion, bat are litnited to the northom 
pars: oF at Europe, Asta, and North America, 

England! ane other parts of the Old. World 
the group is reprecented by the well-known 


ick of feur perhaps in marr coses leails- 
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species AM wetela hi loa i North rin 
everal apeces are known itn hes between them, 
share all ive continent fren the. Arctic ciopst 
sintih to Nebraska art 
desnlate islands exter oil 

far toward] the Pole shite aes eet to he 
taken bw the ehmine 

The dwarf weasels appear to be hese miter: 
Onn inl, ja a contejmence, less known in most 
puri of America than in England amd north 
em: Europe, Our most porthern specks, 
Mugteta rizote, Eometines culled the “mouse 
wenael,” occupies Alaske atel northern Canats 
aril has the ihetinction of boing. the smallest 
loowt species of carnivore in the work. Tn 
this comieetion it is interesting bo tote that 
m Alasky we: have associated on the sare 
aogier the least weasel awd) the greut brown 

car, The anallest anil tlie largest living car- 
mores, 

Least wesela are characterized by the same 
swift alertiess aril boldness so marked in the 
larger species, In) fact they are, iF possibly, 
even quicker in their movements. Orice wlyen 

ne ih eprin Lai ahd viiltiened sniwlenks 

Sank ie cont of Bermeg: Sea, f had an excellent 
opportuitity to witness thelr almest incredible 
quickness. Early in the morning one suidderily 
appeared en the margin of a siowbank within 

a few fect, anid after cranthg its neck one way 
aml the other, at though to get a better yiew 
oF Bissin it vanished, ani then owas aly 
pea ia a sot three or four yards 

away that it was phnciat impossible to tallow 
it with the eve. Te wast hegitiming to take -on 


tea snriintier cout of brown and was ectrenely 


difficult to Ineate amid the scattered patches 
of snow pol bare mnce of the tondra. Cor- 
tainly ne other mammal cat have such flosh- 
like powers. of movement. 

They feed mainly om mice, lemmings, shrews, 
cmmall birds, thetr exes and orm, and iteects. 
Mice forniah a large proportin of ther proy 
Juri bier have often been seen following: tie 
ninwave Gf field mire, Their eral) stee ertables 
them to puree mite into ther unbergroinil 
workings as teaihiy aso ferret efitete a rabbit 
irrow, They gheo (lim teees aril leshes with 


grent agility, although wearly always secking 





their victing on the geoned. The mice up 
which they prev are offer eo touch tarert than 
the weasels that they cannot bo dragged into 
the dens, The weasels contintie in fill activity 
bbe, Sagar the. winter and constant iy burrow 
Inte the snow in search of their prey. In the 
any or in the erected the haves of this 

nite abeort the Hamster of one's fmeer. 

Th the Old Worle the antl weasels are re 
ported to have <everal Iltters in 3 seaenn, each 
containing five or six young. At Point Barrove 

Alatia,o female captured on li tr still can 
taitted) twelve embryie. ticlicates that 
only ene litter avear wenlal be harn there, and 
that Aegtele rite is more prolific than its 
Eiiropean renresenrntitive, 

Te the more senthern latitude Teast wench 
lice in. foresta and about farms, sheltering 

themectyes wmler logs, brisk piles, storie walls, 





Ch 
Rat . AD 


THE COMMON BEOWN RAT 


_ The large series uhowe the ordinary forage 
Ty gant; the amaller one, ta the night, shows 
the travel ot low speed, Tn all, the tail mark 
if a strong feature (see pages g23 and 429), 
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anil etrnilar cover, Tew pre always peathess 
att fied) with curiosity regarding atything of 
fnstial appearance, Whe one encounters 9 
matt it shows no fear, her slyly inevitie from 
ant shelter 10 another, now odyancing ond 
how fetrratiig, exuitines the stranger care- 
futty befiere going ofits wav. Ae ther devote 
practically thetr entire lives to the destruction 
af fichd mice, diey ate viloable frients of the 
Rriner ar! sect are ite good will ard [ito 
tection. Unfortimately for these weasels, no 
discrimination 15 shown between them amd thetr 
latwer relatives of more mjunes tabite, 

Among fhe natives of Alaska all weasels are 
fowlanel Open with erent Trepect on acount of 
their prowess as huntera, T found this feeling 
pecoluriy strong among the Eskiriin, whore 
existence for. gies ins alapeetifed| ce largely ttt 
the prodoucte of the chase. Anime then the 
captore Of Bo weatel meant com! lock to the 
hunter, aid te bike the rarer least weasel wae 
considered a happy omen. The head) and entire 
tli of the least wemel wis lightly prized for 
Weartiiv a8 ai. amulet er fetich. enitige meth 
eagerly purchased tliem, partie the fall valoc 
Moa prine inarten ek in order to wear them 
1a persnial ailorament, that they might thits 
heoome endowed with the hinting prowess of 
ie tence littl cornivire, Fathers often 
heomvhy chen to gtiach to the belts of their 
small sons, a0 that the remtifnl homters might 
become inhued with the spirit of this “WHttle 
chieih among maininals. 


THE AMERICAN MINK (Mustela vison 
and its relatives! 


(For dlnsirction, see page 433) 


In the American oink we live one of-the 
most witlely knows ariel yaluoble (wr-bearers of 
the weasel family. 1t ie a long-hodted animal, 
lmt more heavily. propertianed than the wraiel 
aml athiins a weight of from: one ad cuted 
to mere than two ponds it has’ short fees 
itd walks-siowly and father chinieily with the 
lack arched, When deaieing to travel rapidll 
it moves in a series af rapid easy bors whic 
it appeart oble to conthiwe tirelessly. 

T inks form od small grotp of species 
chreumpolor te distrihution, and well livown in 
Rurope, worthernd Asta. ond in: North America, 
The European animal is closely similar to the 
“orth “America spectes al all have the sme 
amides habits, The Anerican mink: toctodle 
several different geographic teces, which are 
Jistituted over all the northern part of the 
continent from the Avlantic to the Purif and 
from the mouthe of the Yukon and ‘Mackenzie 
Rivers to the Calf const in the United States. 
They are absent fromthe aril Southwesern 
States. 3 

Few species are more periecty adapted 10 a 
double mode ef life thanthe mink, [tis equally 
at home wlyle searching thiclocts ani) bottom- 
land) forexta for prey oof cerry it with otter- 
fhe prowess beneath the water, It ia a restless 
animal, active beth by day and by tight, ‘al- 
thongh mainly mocturnal. 

WA lattes tretially liowinpe clictitaite chetts ce which 
they return, minke wonder widely and for so 
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emal) an animal bint over a large territory 
and poss Tron one body of water to goother, 
Thoit wanilerings ore mest pronounced im fall 
and agala during the snattng. in spring. They 
are solitary, their compunionship with one ar- 
other net otttliving the mating potiod. 

Mimic dts are locates! Whertver a nde and 
convetiont shelter is available, sod may be a 
hele in w bank, mule by oa meoskrut or ether 
animal, a cavity wider the roole of a tree, a 
hollow Jor, a hollaw stump, of other place. 
The weit 7 mele of prose aul leaves lin 
with feathers, hair, and other soft material, A 
single litter of from faur.to twelve sinall: and 
naked young is horn-dtiring April or May, 

he young remain with the moter through 
out the summer, onl do not leave her to estab 
tish themselves tuatil fall, when they are nearly 
-rowe, When captured at an carly age they 
are pluyfal ond become atiaclisl to the person 
whe cote: for abet Wet caught ina trap 
they beeome fiercely apgresave, often uttering 
sajtralling shricks, baring their teeth, anil trot: 
te Beir captor with a thiculent sir of savage 
ruge. The adolts have scent sacs located under 
the tall ke those of w shunk. When angry or 
much excited they can emit from these an ¢x- 
ceedingly acrid and offensive: odor, but have 
no power to eject it forablly at an emems. 

Minke are bold and comrageons in their at- 
titude toward cibertnimals, and attack amd ie 
for fon! apecica licavier than themselycs, hke 
the varying hare and the muskrat. On lanl 
they gre persistemt hunters, trating ther prey 
skilifulle hy scent, They eat mice, rats, chilte- 
muna, mypairrela, armel birds and bits’ ced of 
many Kinds, invluding- waterfowl, oven-lnrds, 
and other wrounid|-frequenting. species, Aboot 
the waterside they vary thie diet by ecoptiaring 
fish of maty kinds, which they jomue in the 
water, sucthes, (rouse, salamanders, imeocts, cra 
tacearnh, ari) mosis — lee 

Ther prowess is shown by thei raids on 
chicken—tlionives, where they often kill many 
growt fowls ina might, am) sometimes drog 
birds heavier than themselves long diatinges to 
their dem. A rentitkable: inwdivation of the 
varied meon of the mink was exhrhited in a 
nest foam! by De, C. He Merriam, where the 


owner biel gathered) the Inotties of a mmskiiut, 


a red muirrel, anda downy wopupecker, 
The value of the nlnk’s furry cont haa Ted 
To its steady pursait by trappers im all climes, 
from the const of Florida to the borders of 
sloggish streans on Arctic tundris: Millions 
of them hove fallen victims to this warfare 
‘ariel their skins have pone tm ort makound. 
In apite of this the mink today ocempies oll its 
cormmal territory, ond each wear yields a fresh 
harvest of furs. i. 
The mink ty preference ia. 2 forest, anil, 
living along the wooded battom-lainds of rivers 
for the thicket-prown berders of wall strewn, 
where the rich veectation gives abnndanee al 
shelter and at the same time attracts a wealth 
of small mammals and birds on which i may 
prey. From these secre coverta it wanders 
‘through the surrounding country at night, vint- 
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ing Muny ehicken-hotises on farms and leavin 
Hevastauion behind. Tt ts persistent and bold 
in such forays ond in. locations ciear te haunts 
ereat care mst be exercised to geared against 
it Minks lave repeated|y rablod the enclosnres 
Of the National £oohagical Park tn Washitigton, 

Now am) then, an the banks of some wild 
aircim, one will try te approprmte the cotich 
leitg-at the very feet of a Jone sherman, A 
rakticaliit fiihing on a stream in tearthert 
Conada, seeing @ mink making free with his 
catch, set. small steel trap on the bare growl, 
and! holding the attached chain in ane hanil 
taised and slowlr drtw toward him the fish 
upon which the mink wae feeditn: ‘The mink, 
without heatation, followed the fish and was 
eagle int the beige, | | 

An abundance of food may modify the pref- 
erence of the munk for wooled or portly wit ui}. 
ed ersintrr, The marshy and treelosa tandea 
belngmear sea-level in the trinngle between the 
coat of Bering Sea, ard the lower parte af 
the Yoko amd Roskokwimn rivers offere uch 
an attractive situation differing from their 
usual liinnts, The slugesh streams and num 
lerless ponds lyontiedh with small fah fotur 
ho live inches Tong. Minks awarcn in this area 
to such an extent that the Eakins who tr 
hablt the district are known among the natives 
of the eurrounding region ae the “mink people.” 
Steel traps are weed there, but: a prinmive 
method is even more smecessink A. wicker 
fenee is built acrosa oa narrow stream anil a 
aimall ivke feb-trap placed in it. bn ewimming 
long the etreat minke pos inte the trap tike 
lish, ancl 7 knew af-feem fo to 9s Leing thin 
teken mone dy, oes 

Duriti: my restlenoe in that region, from 
Thon ts Ton tit akima were caught in 
this tandry visterct anmially, aml the supply 
uppearcd to be inexhaustible, With the erow- 
im accupattom of the continent and the incre 
nme demam) for furs, however, the mumbers of 
the mink most surely deerenoe, To forestall 
the shortage nf furs that seems tnmittitiennt, ef: 
forts are now being mde to establich fine farm 
ing to replace the declining eipple of wild furs 
with those grown wnder domestication, The 
mink appears to be well adapted to sucecesfal 
breeding in captivity. The main qtestion te 
ectve ig the relation of the. cost of caring for 
the ginimials ta the value of ite pelt in the 
arin. 


THE MARTEN, OR AMERICAN SABLE 


(Martes americana gid it= relatives) 


(Pur fusgireton, sce page 433) 


Wild animals possess an endless variety of 
mental trait whieh codow them in many ite 
stumées with marked individualitie, Few are 
more strongly charactertzed in this respect than 
the mirte One of the most geacefol and 
heattifnl of out furest animals. it freqnints the 
more imaecessrile part: of the: wilderness and 
retires shivly before the inroads of the scttler's 
at. Tie rth brow coat, eo highly prized that 


4T4 


winter after winter it 
the Nomh, & a suurce 
te exestence of tie 
Veigks live or 


the purswlt of ik goes on 
all the remote foresis o 
al ilanger. threatening’ 
species, The full-grown amie 

nix pounds andl mcastires neariy 
etigtt lt. : 

Che marten are eircumpolar iy distribution, 
atd the several apecies occupy northern lands 
from England, Europe, ated Hoctherh Maia bo 
North American. Of the O11 World species, the 
Siberian salle le best known on accomnt of the 
beaty of ite fine rich fur, which renders it 
the moet valued! of all in the fur markets of 
the world, 

The North Aterican marten iy .n-close rela- 
tive of the Siberian ea, and occupies - all 
the wooded gurts of North’ Anserica from the 
northern limit of trees suthward. in the for- 
ested mountains to Pennsylvania, New Mexico, 
and the southern portof the Sierra Nevada in 
(uliformia, | 

Like other members of the weasel tribe, the 
marie daa fierce amd inerciless creature ot rae 
nine, tat unlike the mink.and weasel, it avoids 
the abodes of man atid ‘loves the: temotest 
dentha of the wilderness, . 

Martens arc emflawed with an excoolingly 
nervous ant! excitalle temperament, combined 
witli all the flashing quickness of weanele, They 
are More restless than any other amen the 
larger species of their notably restless tribe, 
aml couple with this extraordinary amd tite- 
fess vigor, This is admirably shown in ecap- 
tivity, when by the home ther dart back and 
forth, op and dawn and areotl thenr® cages 
with almost incredible epced. 

In the forest they climb trees and jump, from 
branch to braviel with all the oggility of a 
squirrcl—in, fact, they partue and capture rel 
squirrels in lair chane, and have heen seen in 

ment of the by Califorttia gray squirrel 
(Scirus priscus), (On the ground they tiave 
about qoickls, hunting weatel-iice, wnler brush 
piles ond other cover, 

Practicully every living thing within their 
pewer falls victim to thelr raparcity. They eat 
minks, weasels, eqqiirrels, chipmunks, wool rots, 
tnice of many kinds, conies, snowshoe hares, 
raifed and spritce provide, and. seialler birds of 
all kinda and their egirs, as well-as frogs, fesh, 
beetles, crickets, beechimts, ant) a variety at 
emuill wild froite. Unlike minke and weasels, 
they are not known to kill wantinily mere than 
they need for food, 

They make neste of goress, tds, and Teoves 
in hollow trees, tinder Ings, anvituy rocks, aril 
in hutes in the grou, Sometimes they huve 
berry foul in possession of o ted squirrels 
nest, prolinhty after having slain anil devoured 
the owner. “% | 

The young, varying item one lo eight in 
minber, are born in April or May, At first 
they are maiked and helpless, bot when large 
enviigh aocotipeny the mother on her. search 
for food, “This perio! of schooling Insts visti! 
they are forced to take ap their separate lives 
with the approach of winter. Theneeforth they 
are atone the most eolttareof animals, abow- 
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ing fierce antagoniem towaril one another 
whenever they meet, and associating only dar- 
ing a Urint peril in the mating seoton in 
February of March, Martens show a ecltl- 
Hlogded footy toward one another that often 
tenders it dangerows to put two or amore in 
the sume cage. When placed in a cage to- 
gether the male very commonly kills the fone 





by bettie ' | Wt times they 
utter a land, shrill pquall or shriek, and in 
traps his, growl, and sometimes bark, 
Among the denve forests of eprice and loilpe- 
pole pine high up in the mountains ef Colorado, 
martina are cmetinmes hinted on skin in mitt 
winter, an exciting and often, of these rig ol 
done, & dateroua sport. They are not wary 
ileut traps ath ate readily caught by dead- 
falls and other rode contrivances as iwell!as 
ly steel traps. In Colorado and Montana hun 
dredy of thelr aking are taken by trippers every 
witter, . | 
dn Siberia, the sable thas been exterminated 
br hunting in inany districts, und before the 
present war began lial hecome so parce hi 
others that the Russian Goverment closed the 
season for them far a period of vents over 
nearly all of their range. The same reduction 
jn the timlicra of our marten has occurred tn 


teat partsof Aluska and elsewhere in its range 
tes in 






-_ 
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and ite only hope agaimat extermination, 
stringent protection. Protective regulations are 
alreaty in foree in Masks. 

Portas the eirly iup-trading days in tirrth- 
erm Canata the nimber of. murtens: varied tre- 
tech cotnparaitive sldendance amlrarity, These 
variations were sald to oocur about ewer tet 
years, Sotne Guimeil the decrease was due to 
a inigrntion which the \martens were believed 
to make from one region to another, past: as 
was beHewed! of the 5 Ta The lack-of-4 eorre- 
sponding inerente in enrreunding «listricts, 
where trading posts were hocated, effectually 
Alvproved the migration theory. There ts little 
Woubt that the increase of martems was dite te 
o feproductive response to a plentifal fool 
aupply during years when mice or snowshoe 
tires were abunilant and their decrease was 
thee to a lessentig of the members of these Ipmil 
atlitiia lk, 

Rfforte are being made to doniesticate rar 
(ems onl raise them for their skitte on fur 
fara, “The main difficulty oo for encountere! 
liew in the fiendish manner in which: the old 
gates kill the females and the younger mits. 
Although always nervows, they are not difieult 
to tame, and will he most entertaining and ~at- 
tracthve animals to rear if their savage natures 
can be sufficiently overtone 


THE LITTLE SPOTTED SKUNK 
(Spilogale putorius ard! its relatives) 
(For iustrution, see page 43) 
The skunks form o distinct section of the 


“ wesel fumily, limited to North anid South 


America. The grvarp fa divided inte three well- 
marked! sections. One of thede, the bitte spot- 
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ted skunks, in distinguished from all other 
tiatitias by the euros and pleasmg sym- 
metry of the bhick and white markmes of the 
animals, Few more brawtiful for garnets are 
madd than those from the sking of these an- 
mals in their tatural colors, ‘These skunks are 
emaller than any members of the wther groupe, 
varying from a litte larger than a large chip. 
moti tu tlie size wt o fox squirrel. iy 
sain spotted! gkemky inclide several = Cath 
and geographic races. All are limited to orth 
America and are rather irregularly distriiated 
from the Atlantic coast to the Pacific atl from 
Virginia, Minnesota, Wyorntng, and southern 
British Columbia southward to the Gulf coast, 
to the-end of Lower California, and through 
Mexico am) Central America to Costa Rica, 
They inhabit.a variety of climatic conditions, 
from the rocky lodges high sp on the slopes 
of the Weelen moniitains to tite hat desert 
plains of the Southwest, and to partly forested 
régions in both temperate and tropical tanita, 
In different parts of the United States ther 
live several other anes, inchading “clvet,” 
“civet cat,” and “hydrophobta slut.” ; 
The spotted akutks make their homes in 
whatever shelter is most convenient, whether 
it be clefts in rocky ledges, slide rock, hollows 
in logs.or etimpa, holes dug by themsetves im 
hanks or ander the shelter of cactuses of other 
tharny vegetation, the deserted holes of ‘bur- 
rowing owls in. Plorida, or the old dens of 
various kinds of mammals elsewhere. Thickets, 
open Woods, ocean beaches: acd the vicinity of 
deserred on cren occupied buildings on ranches 
are oquuailly welcome haunts On the plama of 
Arizona they have heen known to live inside 
the mumndhed carcass of a cow, the sun-dried 
hide of which made an impregnable cover, They 
pie fi single Jitter of from two to, aix young 
5 r 


cat. 
Ther diet is fully as voted ap that of others 


of the weasel kind, but-iv made up, mainly of 
indiects and other forma injurisiy to agricul 
ture, inehieding grasshoppers £ ELS, hegles, 
and lirve of many winds, They foc aleo on 
flesh whenever possible and prey on wool rata, 
mice of many kinds, small ground squirrels, 
aml! btrde and ther eggs, young chickens, 
lizards, salamanders, and crawl, This car- 
niverdus dict is further yorled with mushrootts, 
peanuts. persimmons, cactis fruit, and other 
arial! fruits. Sometimes the onimals locate 
aheut accupied habitations in prirnitive ¢om- 
munities, where they give good scrvice by bill- 
ing the hiwtee tats, mice, and cockroaches on 
the premises. Qhione oerasion a spotted skint 
wes detected cunningly removing: the dowry 
chicks fram wider a brooding hen without dis- 
turhing ber. 

Tn comparison with the other ileunks. these 
little animals are extremely agile, They are 
strictly nocturnal arid when pursued at night 


by dogs will climb to safety in a tree like a. 


squirrel, When caught in a trap they struggle 
anil fight far more vigorotsiy Vhan their hig 
relatives, They teually corry the tail in a 
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THE COMMON WOODCHTCE, OR AMERICAS 
MAEMOT (SEK MAGES 431-432) 


Ite track abowa this animal's kindship with 
the squirrels, ‘The smnall series, to the left, 
show the ordinary ambling pace. When speed: 
ing, it sete ita feet much like the lithe, «yr cast- 
eri, chipmunk (see page 477). . 


eanewhat elevated position, bur when danger 
threatens hold it apright like o warning signal. 
If the etiemy fails to take heed they shoot two 
little aprayhke Jets of Tqaid bearing the usual 
effensve skunk odor, and the victim retires 


without honor: 


Th writing of these skunks wbout the Vailey 
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at Mexico, id 1628, Ds. Hernantler telli ss 


that “the po “i W means een’ thoy vias Ww 
in pesit fa the iniaasts c gud they throw out 
behind which con or tic surrounding. at- 
sneer oo tht, as one. grave mitionary 
sy Ht the i iis “though ce contd feet t" 
lat Hite: spotted aloink ja subject to 
riibies ond haa conietitnicated if to mary mei 
in the West is umquestionible Tt uscalty lates 
toe whe. are aleepitte of the grown in ite 


tunteerta, aa thew Cenpreneet anil w do oon the western 


stork rages. 

| have personally known ‘of several instances 
it merthern Aneona of men being Inthen by 
them, The heal, face, anid) ands, Teng wn- 
covered, are the points wtivckel. One man m 
the mountains syuth of Winslow, Arizona, was 
bitten on the top of hie head in April, 19th, 
luot qed to Mbbereticnn te the alight wotned ene 
two qmernthe later when. le began to have 
spasm. Ele then horried to town and died in 
reat apeiny thie mest aly. e ear following 
4 feat in the same district ae: bitten ity the 
face, aml peiging the umimal threw it from lim 
in sich & tanner that 
and hit him before le awakenl Leth net 
were given the Pasteur treatment omd Ta) no 
fither troulsle. 

Ot New Year's night of moh, while Twas at 
the village of Cape San Laecas, at the extreme 
acithern cil of the “Peninsala of Lower Cali- 
feria, a large-sircel oh). male epeitten] elwirile 
entered ‘the open deer ofa meahlioritue hone 
ani int through the tipper Tip of gw litte girl 
Aleenimg on the Moar, Her serraine brogtic 
her father to the resene, and with a well-simed 
blow he tilled the offender, The text morning 
the 2kunk wae brenght to me ani added to my 
collection, As | left a few days Inter I ie lobe 
lenriedl the result ‘ae this bite, bit while ther 
was informed that a man died the previntis 
voar from o similar bee, The occasional in- 
stances of this kind are remembered ond op- 
pear more numerous than they are in fact, For 
yenrs many men have slept in the open where 
lieve aniils alent, without ein molested, 
Tt is interesting to fod that when the voyager 
Duhiout-Cilly visited the Cape fa 182%, the tis. 
tives feared these akon tie they entered 
honses at nicht, biting people ani infecting 
them with hydrapliobit. 

The lidthe spextited akirmbrs have extreinely fini- 
nated, plow ful natures, as Dhove hod several 
occasions ti observe. Two instances serve to 
iTestrate this, One at the mouth of-a canven 
at the southern end of the San Joaquin Valley ; 
California, E canped several dave ot a deserted 
ranch. At night | spread im blankets on the 
Quite fogriof the fonse. from whieli the dors 
Under it let several lnrrows of 


were gone. 
some animal which | at first supped to be a 
rrudnd aguirtel Fach night while there 1 was 


awakened by the wound of Hele foottalts pnid- 
ding rapidly abont over the floor on which 1 


was sleeping, ad in the dim light from the 


tamin could see two or tire litthe spotted slunks 


pursuing one another around me like playfal 


Hotell cin bie breeher 


meat for swhile, J corned on the 
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Witte, At the slightest movement on my part 

dished ott the deer end into their dens 

the hower, As there was no food of ony 

Lindl in thie toni, it war evident that the Hrtke 

fellows were there fora frolic on the smth 
board Boer, 

(io another occasion in the monntains of 
Shin. Potos, an the Moxiean tatle-land, J 
fomnil a apeing to which hears were meetin: 
for water at night; As the bears here npoeared 
to be strictly terturoal, | enaconced mye! in 
the evening with = dark lantern, amin) same 
emall bashes, against a Inrge pine Ing which 
Hope downward to the bhettom wf the gulch 
Hear the epting, with the plan to welectue any 
beta which might onme im, Aw howe or more 
titer alark the clkoking rotthe of salt: stones 
an the for sided the gtiheh bulicated) the prem 
ence of some imal The heht from the 
hentern woe flashed icon the spot aml the rifle 
lowered with exasperation as, rimenng: back and 
forth, turning over stines in search af invects, 
a spotted skunk was revealed. The movenents 
of this imiweloime visitor were extremely Hight 
wm) gracetnl, ard in ny interest in watching 
them, foro time ! forget the bear, Two or 
three hours pateed anil the skunk tired of the 
hilvide and came downs to the epring, where 
he foun! the offal from @ deer which haul 
placed there for helt ‘This gave hin tore to 
do, antl after | had listened to hin worry the 
liche aed was 
entertained) by the stztt thoe revenler The 
olunk appeared to hove a persatint desire to 
(hag away the offal many tines his weigtit, He 
would gee the edge of one of the lungs and 
after i turd strouzle would get it 1p on one 
edge, when the borden yodld turn over with 
a flap, whirling tie shonk Hatoon his bork each 
time. Iminetiintely scrambling to bis feet, he 
wali! give the meat-a fierce shake of resent: 
ment anal repeat the perfortiiaince. 

After a tong tine the moon. arose” and the 
ekunk com Te plainly seen tanning tack ane 
forth playfully, mow tntity ot the ment and pow 
tirtting over stones apparently in sheer exuber- 
anee of epirit.§ Then he seeddenly mounted tte 
jower end of the log amd came galloping op it 
enti he was clote to oy shynlder, There he 
etoppedl and, coming a near as possible, |ex- 
tended tis ney with a few .inelies af my 
fae, an) foe sae ep mere stool testi to 
satisfy himpelf abottt thie strange object. Satis 
fied it Inst. Te turned and galloped back down 
the tow anil reseed! his antics in the gulch, 
firtally working close to the bank three or four 
vords below ime There he found many small 
stedies nil had a fine tine rattling them alneet 
mitt Todeetited that with this Wisterbing pres 
ence f should have littl chance for other game. 
Finkng a conventent atone, andl ‘lecating the 
hunk as well uo peeitle from the sonnds, | 
tossed it over te try atid frighten him awnw. 
Mivoaim owas too trae, for the characteristic 
ckunk retort fled the ater with suffocating 
funies and T ininediately Inst interest in further 
bear hunting, 
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THE COMMON SKUNK (Mephitis 
mephitis ard its relatives) 


(For Mnatration, are puge 438) 


Prohilly oo American manual te more gon- 
érally knew ane Jesa popular than the skonik 
The current odnim is due wholly to ite posses 
slit of a erent sac of miulodorous fluid, which 
Ht distnbotes with prompt. aceuricy when an- 
woyed- The possession of this metho af de- 
fenae ta common to oll ekunlia, The tern “pole- 
cat,” sometimes givet te all kind of avi is 
tie mistise ofa name given Old Work! nrtens 
of geveral species aml to the Cape pole-cat, a 
South Africa anitial which tn farm and mark- 
mes, including the phumelike. tal, is remirk- 
ably bke seme of our smaller skunks, 

In the preceding article an account was given 
of the spottod akuuks, smallest of the three 
groups into which these animals are diviiled, 
The common sktonk and it4 relatives form an 


other gritty, which contains sone of the larger’ 


species of their kind, some of them weighing 
up to ten pounds or more. These are the typi- 
cal skunks; oo faniliae in most. parte of the 
United States, atl distingwishedt by the lie 
propartionately large size of the posterior half 
of the body and ihe leng, pluttedilen. ta. 

The comirion skunk, with Me closely related 
spedirs, 1s generally chatritmted in all varieties 
of conntry, exept in deep forests ind on water- 
leas desert plains. It ranges from the Atlantic 
coast to the Pacific amd from Hudson Ray and 
Great Slave Lake southward to the bighlunds 
of Guitemuata. The vertical range extends from 
seaclewel wp to above timberline in| Mexica, 
where | found one Eyeing in 2 burrow it had 
dur uniler a rock at 13,Ro0 fert altitude an the 
Cofre de Perce, Vera Cree, 

Slomks one most common in areas of mixed 
wortllond and telde in valley bottoms, anil 
ateng the breasts borders of creeks and mele 
cannons, Une of their marked characteristics 
te a fonilness. for the vicinity of man. They 
Frequently visit his preminesl, thlkine up quarters 
tab agg ombinldings of even under the Iyer 
tiself, 

Any convenient shelter appeara to satinly 
them for a howe, ail they wall oectpy the ile- 
ecfted birsows of thor antoiala, saiall civics 
amieng the rocks, a lwillow lig, of a hole dug 
by theteclves, A wanmonest of grasa an 
leaves th made at Vie end of the den, where the 
emgle Hitter if vou. Contatti From fur: to 
bet, ia bor in April at May, As soon as. the 
‘aun are oll enough they follow the mother, 
ecpine- close belrindd leer, atten. iin home sitggle 
file wlong a teal, They are moinle nectornal, 
but iy witminer tle mother frequenth eherts cut 
on an examen with her sonme an howe of 
tee before ettevt and they tay remain abroad 
al) tigi. | 

The young family remains tnited through the 
follawing winter, which accounts for filing at 
times from cight to a deren in aden, In all 
the northern parts of their ronge they hilernite 
during the two to four months of severest cold 
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Tittle: Chip munk 
£. 73. 


THE THAT, OF THE RASTERN CHIUCNK 


The track is touch ke that of the fox. stir 
fel, but usually die fore feet are a litle, oa 
quite, one behind the other oni, of corse, 
amrch ettradler. Nav tail murk is ever ecen (tre 


tages 440 and 447). 


weather, cerning: ont sometimes during mill 
petite. Whe the ecason of ldbernation eid 
the family scatters al mating lerins, Chor 
eolitary slank wae fom in Conadls tnbecdotingg 


ATS 








— 


pet enches 


l 


THE NATIONAL GEOGRAPHIC MAG (FINE 


ae 
a 
& 
| 
t 
= 





Ae 





ae at | | 
2 = " 
ig ‘ 
= ue 1 
- ys 





a 





THE THACKS OF A KUSTY FOX SOUIKREL ANT FOX SQUTRREL 


The exagueruteil pede of ihe squirtel Foot ure g eirong feature of this track. 


Vibe oF 
i, 


ical in the pairing of the fore feet, much tore ac thin ‘that of the gray squirrel, There 
never o tail mark in this track (ae pages $45 and 45p). 


in the sane burrow, bot ink sojmrate chamber, 
with a weedchoek, evidently an untddden guest. 

Aa in the cone of their relatives, the common 
akunke are ommieoreds, bet feed mainly upen 
Hivects pod rodents injitrictis to agricultiere 
They are known to vat) great quantitics. of 
rimssviniers, teesithes crickets, ciwadas, Mar 
beetles, watps, and larvaof many kids, One 
ited in New Moxtco had its stomach crammetl 
with thoney bees Wherever possile tiey prey 
win aetall realents, oy mice, wood rata, anid 
emall spermopities: To these may be added 
grounl-nesting birds anil their eggs, lirards, 
turtle emes, snakes, frogs, salamanders, fish, 
eristacenns, and mumerons soll frais. Now 
and then ther visit the farmers’ chicken. yards 
with och disastroim conseynences that in many 
enintiy districts the annals are balled at ariglit. 

ft is pleasing to record that a more intelligent 


view od their real value. to farmers, through 
their destricthin of farm pests, fe rapidly gain- 
inground, aml they are now lecinge protecterl 
in many States, Chte of their worst trate is 
their Westructivencss to breeding game irda, 
Pek upland specins, anv! especially the water- 
mw, 

Stunke walk on the sotes of their feet tn 
ated of on their tees, a8 thie eo TeeTly Titel, 
The commen skiniks sre wholly terrestrial and 
move with the delieration of one without fear 
of pertonal violence of of haymg his dignity 
atnailed. Lome experience has tatght them Urat 
the right of way is theirs, As they amble 
slowly along, the teil i@ carried tay elevated, 
util when the awrer is suepicinus of attack, it 
i¢ raiie!d gid the bairs hang drooping like a. 
great plume, conspicuous and pomietalable, Tf 
the ciatirber still tefmees to take the hint, o 
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AFOUL Size- RE STERING OF A FOX. SOUIEHEL, TRACK 


Iifustrations of tho arrangement of thie track when the atimal is foraging: and traveling are 
shown on the opposite page 


relir view i4 prompily presented and a ci 
chatwe tide that qarta meet ertenies to fight 
Some have thought that the oderous liquid is 
prattere] by the long lairs of the tail, bot in 
fact it 4 ejected in fine jets from two little 
tubes connected with the scent é4ce on cach 
thie of the wert. 

When mildly annoyeil dhe big shanks stanp 
their front feet on the ground and otter little 
growls of displeasate.. Ey some effort they con 
be treed inte w retreat which may take the 
foo. of a clumey gallop, They are known oc- 
coionally to swim sircams volontarily, aml even 
to cross rivers, probably arged by the instinct 
that so often forces animals of all kink to 
mone to new feeding grounds. 

Atthoogh usnally safe from annoyanite 
throwgh the protective artiament, many skunks, 
capoctatly the wong, cach pear fall victim to 
thitural enemies, teclulmg wolves, 
faxct, nase s, and great horned owls, 

The flesh of the shamk is o favorite food 
among certain tribes of Canadian Indians, and 
many white men have proneuneed it execeil- 
iteiy palatable, even claiming its superiority 
over the fleah of domestic fowl In the narrm- 
tive of ts extedition thromgh the Canadian 
willeress ittany vears ipo, the soaturalist 
Drummond recorded that when the party Was 
about a dav’s journey from Caricton Pouse 1, 
had the geod fortine to kill a skunk, “which 
afforded us a comfortable meal,” In the ye 
of Mexico. 1 found the matives prize the flesh 
of these anintals ag © citre for a certain loath- 
sor disease. 


coy iles,. 


et ie woll known that large some are often 
extremely fat. The oil prodiced from thirm on 
clear anid is said to have wineaclly penetrating 
qualities, For ming yeours Uvere. waa demand 
for thia ol for various medical piirprises. 

During recent years the fur of skunks has 
come ite great demand, ond fool preee ore 
paid for prime skins, The animals ore so 
fomernis and the catch z= fo lange that they 
now rank among the doet vilualile of our for- 
bearers, Ther are geotle animals which readily 
become domecsticnted and breed freely m cone 
Rocment, ana mony effort: ure being tide to 
establish skunk farts. Succes in such farm- 
jog. depends wholly on the outlay for upkeep, 
Skunk farning will probably pay better as a 
site line, like chickens on the ordinary fann, 
than to establish regular tur farms. ‘The scent 
anc mar be temoved by a slight eirgical opero- 
tion, so there need be noe trouble. from thas 
pouree.- Common skinks when tiketi yom 
make affectionate and entertaining pets, ‘They 
loowme ss tame ond pluyfnl aa kittens, and ore 
vaetly mote intelligent and foteresting. 


THE HOG-NOSED SKUNE (Conepatus: 
mescleucus sti ils relatives) 


(For dlusiration, se page 457) 


The third and last-greup of skunks commins 
a nitober of species showing well-rriuarkel dr- 
ferences from the two groups alremtly deverilyedd, 
The speces vary in-2ire, but anime them is 
included the birgest of of] skunks All gre 
characterized by comparatively short hair, ce 
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pecially on the tall, and this appendage lacie 
the dentate appearance observed in other 
skunks. The nose i prolonged into m distinct 
“snout,” nuked an the top atl sides and evi- 
timthy cent for rooting tm the earth after the 
manter of npig, In addition, the front foct 
are armen) with hve, heavy claws, bod the frone 
legs aed shoulders are provided with a strong 
miculir diewtingpment fier digsing, na inh bad- 
ger. “This fikeress lias Jel tothe wi in cine 
abe of the Rrmraperats nite ~“hadger #kunk™ 
Of these tniinals Thi single white stripe along 
the hack, ail) including the tail, is a common 
patterns with these skunks, hat unis merking fs 
coishlerably varied, as tir the corm apockes, 

The lrege-oeed shunke are the only pepre- 
sentatives Of the elormk tribe tn Sowth Amemes, 
where vifiotia species oocupe io large port of 
the continent. Ther appear ta ferm a Sonth 
Amencan group oot muommals which lms ¢x- 
tender! ite range oorthward thug!) Central 
Ameriva, Mexion, and across thie border af the 
Uitted States to central Texas, New: Mented, 
ad Ariana. fn Mexico they range from sea 
‘level to above ta.ooo feet altitide om the mont 
taine-of the imieriar, | 

The hale on these alnke is enarse andl harsh, 
lacking the qualities which render the coats of 
their nerthem. relative: so viluable. Where 
their range coliciades with tat of the cianmnen 
skunks, the Jecol distribution of the twe as 
precthealiy the qune. They live along the bot- 
tomlin of wolerconress, where vepetation ts 
abtimlant and the sipphe of food poet plentiful, 
of ncnvions felon rocky montium slopes 
For shelter they cig their own larrrews, mottally 
ina hank, ercumder a frock, on the root= ofa 
tree, but de pot hesitate to tuke poasession of 
the desotted lirrows of other animals, or of 
natural cavitios among the rocks, Owong to 
thelr strictly noctormmil halite, they ate mich 
lese frequently seen than the cotamen skunks, 
even in locwities where they are numerons, 
Factit fe dnly-within the lost few sears that 
their presence in many parts of the eotttliwest- 
crn border. tins! became know, | . 

Altiotioh lett ihe Vittles sgarttes) and commen 
shunke lrve matily on meonts. the hagsacecd 
sktiinks are ctr more irercciivoritia tm ther 
feeding habits, The hare snout appears to he 
wacd comitanty forthe prrpose of rooting: ott 
bectles, grits, atid laccie of voriitie kts from 
the perennial, a 

On the highlands of Mexico 7 have many 
times cainned to localities whete patelies af 
around were rooted np niglitly by these skunks 
fon depo? twe ot three inches a thironghly 
a8 fuleht lave been done fy srtiall piew. [ti 
sich 2: Heme TL repesitiedh: failed te capture them 
hy traps hanted with aeat, the bisects anil grubs 
they were fimlipg apporeutly belng mmre at- 
tractive food. oP hente al eteilar: failires. to 
trajiquene frre coyotes with meat: bait m leculities 
where they were feeding Fat on secure of 
large beetles and crickets. The periidtence with 
which the ling-tosed pkanks hunt insects ten 
ders them avaliable abl to formers 

“Jn addition ta grasshoppers, crickets, beetles, 
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hime, artis, and other larvae, aid anny other 


hsects, they are known to‘eat wool rats, mice, 


sie] the ermal Gant of cactuses and other plants: 


‘The stomach of ane of these skunks ¢samtined 


m Texas contained about 4oo heetles, 

One Texas nmatiralist writes that he han jose 
pam hier ae yetig kids which hal whely aes 
bitten off, and ti oncoimstance caught one of 
thes: akunks mutilating a kid tn this: manner, 
He also states that they pall down and cet cotn 
when jt is in. the “roasnng-ror” stage. 

Fur lets te krowt), coteeerming the habits. of 


hog-resed ekankes than of the other apectes nf 


these animals. ‘The nmmber of young oppeure 
no he sotall, jtideinyy from the record of a single 
embryo feted in one animal and: in another 
instance of two vourme found ino nest located 
ita hollow stamp, They fave. a etiriusty 
stupid, shih manner ood have even less 
wivactty than the stmwhat sedate cernmeon 
skunk, No ws te made of their skins in th 
emintty or in Mexico, hut the gigantic natives 
of Patheonia tmke rohe= of them which ure 
work Tike great clonks 


THE NINE-BANDED ARMADILLO 
(Dasypus novemcincta anid ite felutives) 


(For illustration, 2ce page 437) 


Armaililios are distingmatiod from other 
thammals by having the nearly, or quite, hair- 
lees akin developed into a lenny arming oover- 
ing the iupperpatia of the bees and body ard 
allied the tail, They lack tecth in the front af 
both upper and lower ees andl are members 
of the group of toothless animals whieh in- 
chides the ant«aters. The fnsects they feed on 
are lilies! wp by the atieky sarface af thetr 
extenuile tangwes ; 
nt the cremiote past many species of orma- 
ities, se af gtianic ste, roamcl the plains 
of South America, and a neiniber of atttall 
species still exist there, Threw orinnple ore 
pectin te America and) lave thelr center of 
abundapce:in the scutlien ermitinent, 

The nite-hyriied: species tanger over on 
onermeus territory and  Aanhdidded inte a 
minber of geogtapdiic raced, living from sonth- 
em Texas throwh Mexteo and Central Amer- 
ta to Atmentiva bia Mexice its vertical ddis- 
trthotan exten from sea-level op to an alti 
tude of about goo feet on the mountains of 
the qiterior, Like the hog-nosed =kank, dt ono 
doght eminated as a meter of the Seuth 
American fattta atl hae spread northward to 
ita present Limite It ie one of the larger of 
the living represettatives of tile curiots group 
if animale and reaches a weaht of from twelve’ 
to Afteen pours, 

As wight be surmised from the appearance, 
the armadifle is a atuphl animal, liga a tee 
natenous life of restricted qctivities, Tts sight 
and hebring- ute poor, amd the anmoered skin 
gives it a stifJegeed gant and tmobile linly. 
From those choracteriatics, combined with the 
amall heal hung bow on a short neck, it haw dn 
ite a odd resemblance in both form, aml 
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motion te a small pigs i jogs aloiug in its trails 
or from one feeding place to another with the 
rate litthe: stil trotting gatt and ecli-centered 
air. Ul ature it will break ite a chuimey 
gallop, Dnt toves so slowly thatrdt may Le 
overtaken by a man on foot. Soa poor fa ia 
evesmmht that a. person tay apptoacl openly 
within obrut thirty verde hefore berg noticed, 

Wher alarmed the ‘armadillo fermediately rates 
to the shelter of itt barrow, bat may easily be 
cought in ones hands, especially of intercepted 
on the war to ite der When conght # will 
firiggle 10 cecape, and hoard it may coll itp 
in a hall = thie presence of a dog or other 
trammal for, I newer saw one try to protect 
itself in this war, While prremunsably aryl 
for protective purposes, the armor is flexible 
on the sides of the Tewly, anil 1 have found the 
rempins of many armadillos where they had 
beeen killed and eaten by covdtes or other preda- 
tory lwasts. Thearmor woukd mee 
ficient protection to, enalile them to ticape tc 
cover from the attack of birds of prev. wy 
are malniy noeturial animals, lit are ire- 
quently seen abroad by day and in seme plices 
appear to be out equally by day oe night. 

Pia annadite. lives by preference amid the 
cover afforded by forests, trisliy jungle, tall 
grass, or other verckitiem In the midst of 
sack ehelter it wenally lige ta oy lairrew a 
few siitds deep ina hunk or hill slope, beneath 
a stump, weber the réicts of o tree, of o rock, 
er even on bevel ground Tt will alia cect py 
amall caves in Timestene rool, At times it 
shows o pigtke fominesa for a toud horh, andl 
the prints of ite armor may he Feed where it 
has swallowed in mire apeerbs. 

Well-beaten and conaphenouws trails loud from 
the harrovs often for halt a mile or more, Tre- 
quently Tranching through the thickets hi vari- 
ms. ititeet pares, roielilie Inirraws sotitetines 
accommodate strunge neighbors, as was shown 
by one in Texos whieh was dug out. ord in 
atilitiun to ecntuitting the owner in his den at 
the end, was found ta bo ecenpied hy a four- 
Tritt rattlesnake aml w hali-grown peopouarct 
rabbit, cach ina side chamber of its cw, 

The food of the arrmadiiic consists almidast 
erttirely of many spected of insects, trong 
which ants appear te prediminate, “When 
ccarching for fool the animals become sc m- 
tent that. ther may be coutinusly approached 
and closely ohecrved or captured br bani], They 
root about among fallen jeaves wid other loose 
vegetation aral aeft earth, now anal then cigar 

same hidden grab or heetlt At night they 
‘ sit newle plowed fields in their haunts, pot 
tig it the tiellow earth, They are accuses! oi 
digging up plants in gardens during their noc- 
turna! wanderings, and in Tesaa have been 
éelhurged with robbing lets’ mets of eags, atte 
af reiucteg the eappir of wild turers and 
tail ly breaking up. the neste, all of which 
needa confirmation. “Mele method ef feeling 
ADpeIre to vary conmaderably, as -ther have bern 
seen mini on their hind Jews te seente small 
caterpulors infesting large weeds. 

The insect food eaten by the nine-handed 
armuile in Tesas, at lenown from exatnina- 
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rue TMACK OF Titi WEASEL 


The anne) space between the fore and 
hin) feet ta the middle of the Jef: scries is 
often seen. Siemetives the tail mark ts there 
atl acpteting: nat Sometimes the trail 
like that of o email mink The toce zeldom 
show (see pawes 462 and gt). 





LuEHicAN MINK TRACKS, SHOWLSG VAREICS ARAN GE: 
MENTS AND TAM, MARRS 


The typieal track of @ minke if asim the Ine ect at the 


left, which alow 


anil paw 4o3. and] 472). 


tion ef stomiich ouutbetits, covers & wille range 
of maect and other email life, melading many 
species of prasshappers, crickets, roaches, cater- 
pillars, beetles, ants, aplders, cettipedes, arte 
carthworms, As the [tt inclodes wirt- 
worms aod other noxiotis species, thear Hoffer: 
dive animals deserve thorough protection me a 
mast: tisein aid tf the farmer. 

Sore tite from Pelruary te Agnl each your, 
‘fitters of from four to cight- young are es 
They have their eyes opet: at birth, and the 
armor is soft and flexfble inke fine leather. The 
hardening. of the ekin into a bony armor ta 
progtessive, contiouing until after the animal 
duis completes its growth. Ag soom os the 


| iivetrates the tall mark, “Twelve to twemty- 
four inebws are usually ¢learod at each, benind. This iflietra- 
tion te préatly reduced. trom rulnral size (een oppesite page 
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young are alle to travel hey 
trot alot with the whl ome dur- 
ing her foraging trips. 

Enriy one afternoon, when 
riding alung a trail in. the heavy 
forest of squthern |thaxaci, ac- 
compativd by an Indian bey 
and a pack at dogs, I sneldenls 
came upon an old armadilln 
and cight young atuout teu 
thirds arown, They hed hears! 

eur a spate amd ste) potinn- 
less in compact Tithe ce 
half hidien inthe grass. 1 had 
harely time to step omy bore 
‘when the dogs spied them and 
mate a rash, Fhe artalillers 
darted info the amlergrowsh 
in ewers: cirection like a litter 
of pigs, and with the excepthany 
af tao ‘caught by the dogs 
gaitied xafe-refoge in their ter 
row. This we feat dig in 
the Jewel ground sbout fity 
yards ftam where We en- 
comntered them. 

The Maya Todiana of the jen 
insula of Yucatan have a Icg- 
end that the black-headed vul- 
tire (Catharigtt afraia) in oll 
age chanyes into ar arudille 
The tale runs, that when a yut- 
ture becomes very, very old it 
notifies its cuomypirticna that the 
tine has come an alughte fe- 
fove w Hole In the preted tho 
resembles the den of an arn: 
dja. ‘The mther vultures bring 
fell ened the ofl cine rere 
thera for a long Hime, [ts wiruts 
disappear, the frathers are haps, 
atl when the change ia on 
plete the newly crea anma- 
dio enters the bole and be 
gins its now life. If akepticism 
im expresscd as to this teta- 
morplivsis, the bndiane puunt 
mtit-as proot of the legend: the 
aimilaricy between the apyptar 
Sree of the, laulel pate af the 
eultnre and that of the arme- 
tiles, 


THE RING-TAILED CAT (Bassariacus 
satutus and its relatives) 
(For tilustrefion, see page #50) 

The mild climate am! thé: proximity of the 
Suathweatern States to, Mexico wand the tropics 
bring: within our borders nemierous strange 
types of wild life Of theen the ring-tailed cat 
ik one of the mvint strikingly marked om m- 
teresting. In the United States itis known be 
ecveral other names, including “civet cat, 
“eon eat,” acl “hunl-tailed cal.” To Mexico 
‘twill bears the old Agtee mane cacomintle, 
exeept In Tawer California, where’ rt is the 
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“hihiseri.” Tt ta about 
the size of pn large cal, 
bart wally, Jthistpai nem yi 
longer and sendorer 
body, shorter fees, yn 
longer tah The alter- 
nate hunis of black 
and white on the tail prn- 
claim its relationship, nt 
to ihe cat to which it 
hid ne kinship, let tothe 
Taccoon, which has a tail 
similarly marked. Few 
manimals posecss sich 
beautifully former head 
ar! face, acl its large. 
mild eves give it a vivid 
expression of “intelli 
wert 

The ring-tailed cat ec 
cupies artas ander puch 
ditferiag climates as te 
iroduce gecgtaphlt traces, 
tt mone of tiem wvarr 
atritinyly from the typi- 
cal animal here tild- 
trited, ‘They range from 
Orevton, Nevada, south. 
ero Ltult, Colorade anid 


Texas south to (este 
Rima. In Mexico they 


mcur from wear se- 
fewel up to ant wltiteely of 
aheut rjc Peet, Withee 
chiefly rock —inhabiting 
ipectes, they sortetiies 
live in the forest amd as 
a tole make jheir dens 
in caves amid deep crev 
ices, bit sarmetinies in leol- 
lw trees or abot fonses. 
Their young, from three 
to four in nutiher, are 
oct to Alay or ime, 

In the Sonthwest they 
frequent some of the 
ruittcd chit dwellings, 
amd | have found them 
haunting many of the 
doeckent ruins of Mexican, 
Their presetnice-in little caves and other +hel- 
tered spots along clife and rock walle border: 
iu chiyone or ot mountain slopes (rey wnetally 
be krowe by an examination of the one dust 
which sccumulutes in eheltered places, Whien- 
ever present their delicate cat-like trick= all 
be found where they have been hunting mice 
or other small game. | 

Strictly nocturnal, they do mot sally forth 
fron their ens antl) darkness is complete. 
During the night they are restless amd fre- 
ienthy wardler for atul wide in seateh Of food, 
and apourently at times merely i satiety a 
spirit of inquiry, Their ingaisitive nature fre- 
quently Jeads them to explore the strects of 
towns and cities on the Mexican table-taivd, 
filled) though these places ‘are with digs At 





AMERICAN MINK TRACK NEARLY NATUMAL S128 


Although (iis animal bes five toes on cach fowt, only four lppear 
m each track. ‘Ths iMustration, which ia practically tutural pine, 
shows the usual arrangement of the track, ‘The hited feet are, of 
course. Hh advance, - 
opposite puze (see alan pages 45g anil 4725, 


Lariationa of urruiyement are shown on the 


daybreak, tricks Jefe in the dusty etree tell 
the etary of their bicat Veber rings, as thes often ilies 
alno in the case of opossums. 

Cre titring in Febroary, hog, sodn after 
sunrise, | chancel to pass through ao tittle 
wooded syuare in the City of Mexico aise 
saw a ton of boye pursue and capture one of 
these animale which, Having overstayed. its 
tithe. bar been surprised by daybreak, This 
wanderer might hive hail ite den in some Tinvse 
in the neighbrrlioml, since one of ‘its known 
ishiteis to take up its abode abemt houses, even 
in the midst of towns. A friemd living im the 
City of Mexico informed me that after having 
been ainoyed for some time br neised on the 
rool at. night, he frvestigated! and drecovered 
nu female cacomixtie with partly grown pong: 
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enuagty Jocated in a nest placed i a marrow 
space betwern the tile reof and the ceiling, In 
scuthertt Tease the avimals lave om the Lirent- 
gromn plains wader condition wery dhferen 
from those tistally chowem, © a 

Like ibe relative the raceeon, the cnenmixile, 
with a tmate for a varied fare, takes whatever 
edibles come ibs way. It stalks swood nats, 
mice, and-exen hate aril their reek haunts 
and bird=in inches pod low trees. Abotit the 
southern endl of the Mexican talle-land) i 16 
much disliked for its rolberies of chicken 
roost, especially when dhese are located in 
trees, Tusects of mary kins, larvie. cartel oemte 
pedes are cater, ai well.as 4 great variety o 
fruits, including that.od the poearteavel cactus, 
aml dates, (ues, and groen corn, 

Hing-tailed cats regularly locale among tacky 
ledyes, neighboring orchards, or other culti- 
vated aread where they muy gather some Of 
the bounty provided by man. 7 fovwed these 
more plentiful amang the besken fava elit 
bctale ito: like piel pr orcliards i Lower dali- 
furnia. than im any other place, Wien the 
dates wore ripening ther prowled about iavder 
the palms after «dark with gray foxes anil 
spotte| skunie to pick op the fallen true. 
Tew sometimes uilered 2 cumplainimng cry aril 
when cauelt in a trap would bork almost Tile 
a litle dog, or occasionally utter a vithMis 
seream of trined fear pri rage. - 

Being att intelligent animal, the cucomixtle tf 
readily tamed. and makes a most Interestlisg pet. 
Tvurine the carly years of gold Houari a 
California, when many mets Were Hiving in rude 
eahins in the mountains, the prevalence of mice 
often attracted! these “cats” to take ap their ress 
dence there Often the awner of the promipes 
and the mouper strock up a friendly relation- 
ahilp nod the cicomistle, heootrmng 2 free arti 
friondiy abant the place at a teal cat, kept it 
entirely eltar from mice, | hove hail first-hand 
accents of these tome intividnals from-ouners 
whe fad hartored then in this way for months. 
These accounts ulways pave the impression that 
the animal was samewhat pliviul and t= 
chievans and most attractive to have aleout the 
percents, AM) agteed Hat if was extremely 
fond of stigar. 





THE OREGON MOLE (Scana 
gendi and its relatives) 


(Por iesroion, ee page $61) 


nia town- 


The effect ot thammals of a narrowly epecjal- 
ied mode of fife is well Ulistrated im the 
mole. [tdaun expertly constructed living mech- 
anism for turineling. thraieh the earth The 
pointed nese, short neck, compactly: and power 
fully built evlindrical body, with riba strongly 
braced to withstand pressure, ati! the shert, 
naddletike hands armed with strong claws for 
Sivsetnge are all titted for acingle purpose, Tyen 
and curs are of lite service in an underground 
life, xo they have become practically obsolete ; 
the fur lias heen modified to u compact velvet 
coat which will lie either front-or back witt 
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vqtea| facility and thie relieve any friction from 
the walls of (the tunneled toads, no saatter 
which way the animal travel. | ‘ 

Moles are cirentinpelur in dietribueiin, a4 
fnund from England to Japan injthe Cie 
World and on both othe Atlantic aml Pacino 
omatts of the New Work! where they orcur 
onl: in North America, (in this continent they 
one litte! mainly to the United Stites and 
wunhern Canwdla, extending across the Mexi- 
can terder only in two timed areas at the 
extreme east and weet Thor distribution & 
nue contin worett the ometiognt, bet pe 


broken by a breil uioceupied belt formed by 


the orld biterior, ineliling the Greit Basi, 
The home of the Onegai robe Hes i the bevrtdl 
aren weet of the Cotcade Mountain in Wask- 
ington, Oregon, atl extreme northwestern 
California: Uloonly related forme rate trom 
cmtern Crogan sotiiward through Califor, 
ub the San Potro Martie Mountains In Lower 
ope eg anil ethers patih mia Erttish (o- 
peril, 

The (remo oiale is the birrest anil fuined- 
somest member of the eran in America win 
perhaps in thie workh [ts skm, a velvety coal 
of nearly black for, often wath a porplish sheen, 
now brings a higher price in the market than 
that of any other especies: Vis ure om) the 
hennte of tte dork cont distingnish it from any 
other mole. . 

Where the soilis loose the mole practically 
sprite Urretrtult it, treed forward by powerial 
tmpilees of ite “hands” and feet, This is the 
common mode af travel near the top of te 
eran, where the couren ie turkes a Aa 
Inhthy: uphcaved and broken surface. When 
working at a ereater depth and in siote come 
eet seth thee nvile ommet dig its way ail di 
pore of the lone earth by pereling it along the 
tuntiel to an outlet at the surface through which 
it i threat to form a orrestind similar to. the 
“tumpe” of that other great miner, the pocket 
ovaprhier. . 

On account of this etiilacity din made of Tite, 

moles and pocket gophers are sometunes con- 
foser! tev qreeeeema mot familar wih the two 
anal, The reeemblance ende im this ap- 
parent likeness, for the pocket gophers belong 
to the great order Rodentia or gnawing w1u- 
mole, while the mules are Of the Daertivora, 
Or inecct-mabers. 
The supertly foreste!] region inhabited ly 
Oregon totes i4 so well witered) that few 
laces, even on tagh mouitain slopes, are too 
ry fer them te oceopr, These animale are 
genoralls divtributed, and their [lls ay le 
eet in the mdet of the great coniferous forcets 
os well as in the open valleys, a 

They are most abnindant moopmi grassy Ares, 
wopwectally in mciuilows are] ir tlre teers ot 
caneens ated similar places, where the damp 
rich soil affords a plentiful supply of earth~ 
worm, grule, ind fosects on which bo feed 
Like other moles, they lead ves of meen acthyity 
and almost constarit bard labor Thrring damp 
weother they work near the surface, but in 


iT 
i 


dry periods as the upper soil hardens they 
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iilow their prev ty lower levels. A han 
shower, however, blwuy's brings an outhirst of 
activity as they reeccipy the wpyrer soil and 
throw wp a mulitode of new mend: 
have the habit of revolarly coming to the sur 
fee te bunt food daring the night, This is 
o Hooke comclilent with the swarming up to 
the surtice of cinhwors on which the males 
feel At sttel titees many are captured: br 
owls, cats, amd otter beasts of prev, 


The runways of ‘moles chose alone the stir 


fate, shown ty well-marked) ridges are for 
hunting purporcs, am) the tawer tonnch, from 
whieh the carth tn the monnds is brought, are 
for traveliauy pind Teal to the mest chamber. 
The deep tunnels of the Oregon mole sometimes 
exten considerable distances ulong feces, or 
other sarface cover, which afforil more oe less 
protection, Sach tuitels are a kind of high- 
way often used by several moles and ale by 
dhrewe and field mice, The systen of tunnele 
of the moles over a considerable area often in- 
terseet and are used more or lesa in eoimdt, 
Asa result more than twenty moles have been 
trapped ata srngle point in one of Uiese under- 
grotiad roads. : 

They wake an intricate spstem: of many- 
branched tunnels, the courses of which are 
“aang matked by series of mounds varsing 
from fotr te ten inches high and tive to twenty 
inches Wide and often scaltercit over meadows 
or other fields from twe te six. feet apart. 
Owing to the persistence: with which the moles 
Fite their motile everywhere in the oocupied 
parte of their territory, they have beeame a 
senons and costly: poet In meadows the kritves 
Otome nuwhines are dulled by them, and 
in towne lawns are distigured by their trde- 
sirable activities, As a coniequence they have 
now fallen wuler the han and are classed with 
other trammals whieh hawe shown their lack 
of ability to fit in eetistactoriy with the changed 
vondiiors brought to theiranctent territory le 
evilited ian. Under natural conditions their 
activities were wndeubtedly envirely. beneficial, 

They appear to have. lot a single fitter of 
ving. numbering trond one te four, each year, 

ewe are bern itt Niarch aml grew wa rapidly 
that Iu the last of May pict are working in 
the tummcl: aml are seareely distiipgttivhable 
From Hie adiatts. : 

The tecent disemvery that the Oregon mule- 
sk i Valitahle for ite for will give ach an 
incentive to tapping that there is little dest 
the beva of the State within a few veaore will 
teduce ihe numbers of the animal and this 
conto ts mjury to agnculture. The market 
for the skins appeats practically wurilimted, 
feline by trade reports, one dealer in ftronls- 
vin Stattmg-that he dressed geaoo,oe0 imported 
European moleskine in git. 


THE &8TAR-NOSED MOLE (Condylura 
cristata) 


{For iNwitrdtion, rite Panera gor) 
The star-nosed mole, known in ports of 
Maine aa the “gopher.” is peculinr among the 
nivhe at havitie a fringe around the el) of its 
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hose formed by twenty-two short fleshy tern- 
tucles. A lese-marke character im the pro. 
portiomately long tail, which beromes grenth 
enlarged it fall and teruains in this condition 
thing the winter months Otherwise the -- 
ternal appearance of this species is mick like 
that of the cummin moles of Americ unl the 
Chi). Worked, 

The star-iersd mole ie found. from southern 
Labrador, the statherin end of Hhdsoun Buy, 
anul stttheastern Manitoba searth alee. the 
Atlante copst te Ceorgia onl im the interwar 


down the Ate hettiies {ra Narth Carolia wri) 
th Obie, Indira, (Winnie, Wieednin, and Mine 
nesta: Throughout thre anes it ranges irreg- 
Hlarly aml much vet retains to be Jenriee) 
alienit thie iletails of ita distrthartion anil habits, 
Ordinarily solitary, thee moles at tite. are 
so nuimorti tn litte! areas that they appear 
ty form enloties, “Such gatherings prohahly 
Mean an wittenally rich feeding greund, which 
inmokes ik winecessary Jor the young to aiaperse 
ti oiitiying locations, as is the habit of moles 
nae Pet cotter rregraii Te hi 
Phe sturetose| role lias a strane preference 
for timp aml even marchy or swampy loca 
tons: Tt frequents low-lying tuwadows, the 
orijers of sircurtts, nial prassy a Warns, where 
ite undenronnd hurtows alternate with open 


surface yunways amoug rose roots aid other 


trate! vegetation. ft spends far pute inte 
ahove ground than the other moles, andl not 
infrequently swims among (lueded eat-tails and 
other Weyetation aml in wither lia been seen 
ewImMing tinder the joc. 

Like others af its kind, this mole ia artiue- 
Ligly powertil in proportion tofts wore. Th per- 
sistently adds to die serface ridges, athl-im con 
tantly extending ite deeper tunnels mist dig 
loose earth anal ilispose af tt by fierce it tip 
through an outlet te form the ments which 
tmark the entices ofits trivels, Where the acd 
is lise it readily forces ft ashdi with, ite com 
path body and poridie-shaped tunds. Tn piali- 
ing op the hitthe piles of eurth aed in the ridges 
mise whin bitrowing close to the aurface-it 
sometimes injures meadows atid othey culti- 
vated land (hocasionally 1 wanders away from 
the felds and) invades lawns and gardens, where 
the only injury tt doce isin the disturbance of 
the soil, 

lts nests. are compact litth: bolls of fme-grass, 
weeds, of leaves in dre onilergranied chambers 
cacavated in its binrows, The nests are a fot 
or twa underground, but above the level of the 
witet, Aomdties under a atimp and again in 
4 knoll or hank, One nest contatning five porn 
wre found in Maryland in at od prcrcrbstianid 
under several inches of chipa. This location 
and ite choice of-a site for ite mest onder o 
stiri ina field or ina dry knoll are clear ine 
Hichtions of g Kind of tnteliwence which even 
the lowliest animaly appear ta have th caring 
far their youn. 

The star-nosed mole it fall af the orettless 
energy a necessary in a mammal which most 
COME Bice, iis feared le nore or fess haphia Fark 
tunneling throtyh the acl, Tt is actrve both 
samimer atl winter, inodry weather as the 


Ast} 


moaitare tear the auticee decreases the soll 
hordtes aml earthworms atl offer: sulster- 
ranean Vie seek deeper levels, The mole folt 
Lows them, only te retum with them nearer the 
eurface with a renewal of the mictstere. In 
winter if ‘sometimes comes out and travels 
slowly aboot on top of the erow, reuly: to Lente 
row oat of aight at once, linwerer, at the send 
of appromching footsteps, 

The fool of thy star-nove, We that of moat 
other molt, is tiade up mainly of earthworm, 
white gribs, eitworm:, wireworma, and other 
tindergromid tharcté [nh captivin, before cat: 
ing a wenn or other Hesh food offered, it fret 
feels of it with the fitth fayltke argans of 
touch on its nose, Te iy dificilt ti surmise the 
real walue of these “feelers,” for it would seem 
that the octfo sense Of empell an common to 
niitimials should da better sercice. 

Aside from ite disturbance of the surtice soil 
he ite ridges and metros, the stir] mole 
does no direct infurp, amd ite life is largely 
passed in the neelal tisk of sennching ont ated 
destrovityy iusects, Indirectly it cumees Horie 
injury to rogt eropé, plants of various kinds, 
and fruit trees, by providing tunnele along 
which meadow and pine tmice travel to eorimit 
the ravages whieh way cirtimtantin! evidence 
are ¢harged to the mote. 


THE COMMON SHREW (Sorex per- 
Sonatis and iis relatives) 


(Far iiiwtration, are page yg) 


Mane inkeresting sell inanmnile are ndec- 
tural of liad sich ohetire and hidden. tees 
that they are rarely olerved except by-natural- 
lute, CHM these are the numercus spected of 
shrows, which inchie the smallest muzcmtzls in 
the wort, These tiny beasts all live aEenD the 
veectation and debria. on the suriace of the 
ground of-in litte burrows belrw. With the 
riers ae are metubers of the order Tnser- 
tivera sod depend tainly on insects und ment 
for iol, Despité their minute sire, they are 
possessed of an miomitable comrage an] ferocity, 
which leads them witheitt bevitetion to. attack 
and kill mice many times their own we 

The penis Sorer, of which the ecoimon elirew 
is acthember, i clreumpear in distention, the 
various species ranging throwgh Fingland, the 
Eorepean mainland, Ashi, and Nerth America 
aa for south as Otratenals, 

The commen shrew. is a purely Aorth Amer 
lent animal, eccopving all the northern part af 
the continent from the Arcti¢ shores of Alaska 
and Cinmda south to neotihern Nevada, Stuth 
Dikom, UHinois, and Pennsylvania, and along 
the Allegheny anid high Rocky Mountams to 
North Carolina and New Mexico, Its vertical 
ringe extends from the seacoast mp to tiimher- 
line in the Rocky Mountains. 

The common shrew te the emallest of the 
tkmtals in all the northern parts of this con- 
Litent, and one marvels at the possibility af 
euch o. tiny morsel of flesh anil blood with- 
standing the spore of the arctic winters. It 
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measures about tome tmiches in tote) length amd 
weighs shout dorty—-five grains; the body and 
tail are slender, the nose fong-and! harp, and 
the tim of the ents shows o little above the 
dense velvety fur. By these characters it may 
be distingtitshed from the larger, more heavily 
proportion! (and darker-eolored) short-toiled 
shrews whic alent with it im certain parte 
of tte range. Its amaller sue amd grayish 
berhwn color dite the main euperticiel diiferences 
between tt and other Amerie muettibers of the 
same: genus. The climatic differences in its 
wide range have developed several geoeraphic 
mes, one af witch, howerer, show strongly 
tharkerd characters. 

Tine shrew appears to have o moet catholic 
laste, wo for as its -amrroundings are conmeerned, 
for (t appears to frequent every type of situa 
tion where shelter and foot can be. firid, It 
ahound: among the peat bede and plug 
mosses Of the desolate barrens bordering on 
the Aretic cogst, as well as amid the rotten 
stumps, ltl logs, fallen leares, ancl other vege- 
table debris un the floor of the forests farther 
mouth, Lewill be found also in the ranle mitted 
vegetation about marehes, in old telds and or 
vosionat enhapa swamps in the southern 
parta cf ita Tange, | 

The hitle tunneted runways of these shrews 
form a network in the beds of mozsim's phos: 
man swump near Washington, hn the terest 
the animals always seck the cover afforded by 
fallen logy, slabs of bark, or anything ese that 
will give qiretection. On the enast of New 
Jecsne they live so near the seq that an. extra 
gh tide forces them to mount the drift log 
un the salt mitadows for safety, They often 
make litth turrows inthe soft earth umler the 
riota of a tree. a stump, of aloe. 

heir metts are antall halls of dry. leaves, 
graises, on other soft veretrhle materia! placed 
anighy tide a dog or ins hollow stump, bur 
row, or other good retreat, where they appear 
to have two lor mere hiters of trom six to ten 
rot derma the immer and fall 

Aa iw the other shrews, the fool of the corn 
man apocies comsimts may of insects, lorvin, 
worms, wid obhtulnoable flesh; leit fa wither ard 
powably at other seasens many kins of fied 
are eaten, including imaercts, meat, fut, four, 
atl seeds. During the veors | passed ot St. 
Michae!, en the conet of Beriryr Sea, the be- 
ginming of winter always brought into the store= 
hogees ated dwellings «a swarm of fetid mice, 
lettings, aol these shrews, The fon) require- 
ments of all atpented to he the same, ond all 
fel freely on the four and. other aeccessthin 
atores: Drewes of the ahrews were killed tt 
ithe house every winter: | 7 

Cirasionally T caught and kept one captive 
for a time to observe its habits. Tt world he 
extremely restless andl equally active by day or 
wight, ‘The small eyes appeardd of little ser 
pee, bot the lone, flexible enqut was weed con- 
stantly att served os the main rellance of the 
little beast for information as to the outidde 
werld, cs 

Wherever they travel these shrews utilize the 
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runways of the fell mice. or other 
atnall animals and tomke little runs 
of their own only where tecessary, 
Aaide {rom a faint squeak, | hove 
never heard them wulter & soured, 
hie other observers credit them with 
series of fie. (Wittering motes ap 
porenthy uttered of a2 sang. — 

The commen shrew is a solitary 
animal of so. mordse a disposition 
that if two are placed in a cuge t- 
ecther they altwest immediately fall 
upon one another with tooth and 
tail, and the victor devours the. tad 
ef 1% companion at a-sitgle meal. 
The digestion of slirews is se. tapi 
and. the call for food so incessant 
that it requires. comstant activity th 
keep the demand ‘satisfied. . 

Afier the winter snow arrived in 
the North 1 found many tunnels of 
these shrews running just under tts 
stirface aril ralsing at a little in a 
alight bur disrhiets rounded ridge 
Sock tunnels wandered wilely ane 
en the ice of the Yukon River 1 
traced one of them more than a mile 
ond repeatedly saw therm crossing the 
river from tank te hank. [t was sur- 
prising to note the ability of the little 
travelers onder the surface to keep 
inéa neatly a direct line for long dfis- 
{ECE 

At times these Tittle adventurers 
make similar tinnels in the snow far 


out on the sen ice, The mythology , 


af the Eskiines contains accounts of 
many supernatural animals which a 
lone ‘hunter may mect amd which 
have the gpawer to de lim deadly 
harm. Arpong these the “sea: shrew 
ia one Of the most malignant. Tt 
appearance ta described as exactly 
He that of the common land shrew, 
Wut it fe said te Hive on the ice at wea, 
aril Hit sees a limiter to dart at him 
through the wir, prerce the skin, and, 
after running all through the body 
with ineredible raphy to cnier the 
man's heart and loll him: Tn con- 
sequence of thie belief the [Eskimo 
hunters were i mortal terror if ther 
chanced to cheounter a stray shrew 
on the sea foe. | knew one hunier 
who suddenly meting ome on the ice 
stood mevonless for hours until the 


shrew wandered ottt of sight Ho. 


then hastened ‘hore atl all the onbet 
hunters agreed he had had «a lucky 
escupe. 


THE SHORT-TAILED SHREW 
(Barina breyicanda and its 
relatives} 

For Ulnetrotion, sre puge bd | 

Several groups of species ar genera. 
of the litth moueelike animale kicwn 
ae shrews afe peculiar to North 





THE TRAIL. OF THE COMMON SEUAR 


The hind foot af the skink rorely shows the clawas 
tithe travk, The diagonal set dering the gallop is chor- 
aefteristic (sec pages 450 and 477). 


THE BKATIONAL 


S i 
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LITTLE “SKUNK, POLECAT, 


This trail combines the chiractersiice of the skunk 
At fear 2 looks ihe the track 
of a etubbe-tood quarrel, bat the Ove-inch toe on the 
Front footie plainly seen. ‘The freqeent pairing of the 
Diere is 1 tail mark (eee 


vith thade of a syaireel, 


fore paws i Pmpertunt. 
paces ash armel yea), 


imerice, OH these oon of the most numerges 
and best known te the short-tailed shrew. It 
4 & dark-colored anioal mich pore lheawily 
propctintied, larger, and with oo sorer tail 
Hin the comrm|mon shrek. fis fur is oo thick 
ani) enlweby thar it is confiised! by many. precple 
with the orole, despite ite wmaller size. 


aT 
gE 
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GCEOGRAPTIIC ADAOACT AE 


r The-shorg-tathed shrews, sometimes 
collod tole shrews, of the genus Afo- 
nea belong to @ single speces with 
weve] eoreraphic cracca otcupyme 
camttr Canadair the United States, 
from Nowk Seotia, southern Quecbre, 
Qutaria, Minteeou, and Narth Dn- 
kota southward te Florina and the 
Croll eoust as for ‘ad etistern Texas: 
Perticaly they range. fron. sea-level 
up ta the topa of te Atleghenies 
Another group of American shrows, 
emt tinerenis epecios ‘Leehepeisr- 
Ing to the genus Cryptens, occkupice 
the miuntains of the Western States, 
sil tatwe south to mottherm Suath 
America. Ty external form ii in 
distingttiottahle from the ehert-toiled 
RpRor hed. 
~ Probatidy no marnmal-i more atm 
crows in the eastern United States 
than. the. shott-tagled: shrew.- It‘ oc- 
curs ever whore, foreits, tn brashy 
onc, in lit elds, ural olen prasay 
banks Within the city of Washing. 
tom tis commen in Kock Creek Pork, 
where i Hves-in covered! cont which 
it makes aniong the grass arf fallen 
leiaee, These shrews drink | fre- 
qitenitiy,. and thie Lay Th part weevil 
for their ghundancé near streams or 
Mher water, althuwgh mt may be the 
desitalle miat scl ccontitions ‘which 
draw them to such satuationms, 

The totways of these shrews ure 

epatcelye half ae inch wide, usally 
partly sutilecn tm the mold of rotunz 
fariice vegetation These wre nit 
mrraele: bev cligeeetaiar, lot [yy prveliliuy aah 
the lowse mold, and they cras-ani) re— 
cree itt on irregular network, “The 
lead ta the entrances to tutriwe wich 
generally, drap neirty stranht down, 
The leerrows are sonictimes oma the 
leawes, bat wemilly onder the shelter 
of gw rook, stump, ol) log, or other 
cover, ly milditton io thelr own tin 
was, the shrews, make freq use of 
the cond of meadow mice and even 
traverie the tunnela of the pine mite 
amt molnstn theip restless acarcl for 
prey, , 

Sitall rode] chambers thpectiirur 
off ther wmdergronti) runways are 
filleal with. time prake, (ocd OF- leaves, 
and other dott matter for a test. 
One net examine! woe made ot 
tirely from the huir of mewdew mice, 
prohabiy the apods of war from the 
hes of vichit. As o tole, alirews 
are extremely uiseial, bot wa pair 

of thie species if sometimes found opcupying. 

the simie Hest, no daght 4: temeorary prraticre- 
mdit Several litters, contaming from font te 
ax each, appear to be bern throngh the som- 
moar fred fall, ustally beginning to June. 
While cattally active ly dag sted bey onbghe, 
the eyed of these Wirews seem to be of [rttle 


es 
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tee exerpt to distingaiay between light and 
dark, hut their sentes of hearmyg and smell ace 
in their lotgy hairs, or “whiskers,” about the 
nose, In captivity an extreme sengitiveness i 
erhihited to sudden sounds, especially snc as 
feat bora of age-horig peersecittiity } o 
prey. Foul |r hocnted | by smell, and os the 
Hemible enel vol the siout 48 moved continually 
from die to side, addins gre canght which may 
“ferister conceptions as detoite wm the minds of 
‘these small animals as sielit dies m more 
favored) rasta AN) shrews are previtled wath 
oisk glamls aml? on account ot these are ope 
parently nists to most oflwe anictals, os 
they are rarely eaten Ly licasts of prep. Those 
mitky “errction: mt br of preut served to 
foqtitate them hi locating one another, 

Like other shrews and the moles, Meer digest 
tion appears to be very capil and they wall eat 
tod of three tines iit own Weight ina dav. 
This neceesitates preat mtivtty on their part 
during much of the tre m onder po find the 
reqrired! fuel They prefer ittsects aml mst, 
but are practically mmiivorotis, fredling ot 
oly upon many kinds of meects, hut on earth- 
wot, slew-worms, sowlug's, anoils,. canes, 
mice, shrews, and the young of groundl-iestiig 
birds, ae well as such veyetuble to) as beech 
rata, steds, Lieeadl, and ootenen! 

he instinct of preyision agaist the ecascn 
of winter schrcite appears to be develope m 
them, as ae in captivity bored beeelumnts in 
the earth, and ther pkliy Deets to sore living 
enaitd in smoll giles an) to guther disabled 
beetles in stere-rooms in their tunnels, 

The eotrage anid tlind ferocity of the slinrt- 
tailed) shrews when they ate placed tear cap 
tive tiice fur larder than thetselees, is ampz 
img te ol] whe witness ther encounters. They 
attack instantly, eprending their front fect to 
ain a firmer footiag amd mevitig forward it 
Rttle mushen Mice farger ate} much more 
powerful than the shrew umn persistently aot- 
tacked and, Enally qiviig out, are poured apon 
and the fe tom from their hemls and wecks 
with raventig eqgernesa, Ome day o paashig 
alwerver heard a loud squealing im a railroad 
hunk Where an examination newealed a short 
eailed shrew driggiig away a nearly dew prine 
mote, theagh the morse wae moh the heavier, 
The notes of the shrews ore a fine ‘tronics 
spicak which Ieeemes a longer, harsher, and 
more twittering or clatnering ory wher they ate 
anierr. 

No ceteation ef vtheir pctivity occirs in wit- 
ter, When the cold weather begine many gather 
obouwt lies and howes bicated Hear wily oF 
ciel fields, end) this with the feld mire take 
advantage of the garnered food supplies and 
shelter, Chthors remain itt their seeular haunts, 
where Urey freqaintttly burrow long listurces tet 
the snow, making (networks of trmnels anal 
toveliter long distances rst below the aurface, 
leaving Httle raised ridges Tike the track of a 
mole on the ground. Their journeys upon ann 
under the surface of the snow appear to he 
in ecarch of food, as they borrow down ta old 
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fogs and stumps which make good feeding 
erotics. Thehr niovemetts ure very uctive. fe 
tiey wo aliut either at.a walk or quick tron 

These Nerece and truculent littl: Imteri-are 
wholly benthcial in their habits anil, should be 





enorme fo place of being killed on sight 
iets cTimtiately, a8 one af the ofdinary mee 
onitie. 


THE RED BAT (Nycteris borealis) 
(For ilinreraton, act poor ig) 





Buta reach ther greate development in the 
trepics, Where a inarvelows variety of) tiese 
curious mannnaiz exiv. ‘To abe northward the 
wumber of species gradually decreases, uti 
iventually, in nerthera Canada and Alaska, a 
singe species represents the group, The Uyited 
States, aocopyinge the milihlic latiteiles, haa a 
consilerahle number of different kits. Seung 





of these memain throughort the year, Thema~t- 
ing int caves dititig the pee of cold, when 
acct’ are ek te be had: others wir thet 


wie southward Whe bindeson the approach 
winter aml fetarny its april | | 

All hate gre nocturnal, although: individuals 
of sotie spicies oreasionally fly shim for a 
time be uloe ard many come out piat belore or 
ert ater sunset. [nm this country practically 


all ieetes abe tmectiverouy, Ut in Moxon and 
the W are fruit-catera aml a 


est Lowlits wing d 
Tew tree yaniplees oF lmulwnickers, 

As a rule, late ate clothed an dull eolors, bot 
richly tte? coats give a few a mere attractive 
appearance. OF these none haw a more strik- 
ing adormioentt than tint presented ly the eft 
covenmg of ahisr congested For of the real 
lat. Tts lnrge Stee, abont four inches oy total 
length, with o spren! of wings ommninting to 
twelve inches, combined with the color, suffices 
is distinguish it at onee from any other gorth- 
crm hpectes, 

The rage of the red bat extenils from the 
Athmtic cost tote Paciic amt from Ontarn 
aw! Alberts in sotthern Canada south through- 
outmost of the United States to the Gulf coast 
anil wouter Califoenta ; also Tey ont) our Tints 
tw Lower Caliiorma anil Coma Kica, The 
ectite to which this bat belongs range: more 
widely in other parte of North America; oho 
te Sot America and acroes the enetert: Pinertic 
to the Galapagos and Hawaitun stands 

The rod hat rarch or never derks shelter io 
elon caves ani) crevices, ut hats to tive 
call twigs or ddéaf stems on trees and bivshies 
tet the fall lett of the stn. One observer in 
Texas on Jily g foun! four OF them hannies 
i geensier from a twig a peach tree, with 
the sit shintag foll ot then, although the ten, 

ature in the «lade wae 82 degrees Folirer- 
fei “T have: foend them to northem Minots 
in the atartiw sontight ef May, hanging from 
leaves mm the toga of oak trees. Thte marietta 
iolerative Of Hght in a rember of the but tribe 
is further shown le ite habit of leginming to 
hunt through the air for morcts earlier m the 
alternoan that other species in tts ine 2 

Lom, marrow Wwityrs and swift, powerful Hight 


4) 


THE SMORT-TALLED SHREW, CO TLARINA 
The erttitne roowedl track In the spow. with the toll mark da seen 


em tle lett (eee prises poy an 


tharactetice the red lite in the air, Ther have 
marten oontral in darting and ttting here 
oil there, and no binds, except peal the 
chininey swifts, can equal them in their extra- 
ornare wy rations: 

Red hats are known t migrate fron the 
nerthern part of their range in September or 
Cietoher and to retticn in May. They have been 
keen joing peut at Cape Coa) the Tat. of 
Ateuet and-in September: al late te etober 
Tir, EAL Meares hae recorted great fliht= of 
them-adown the Hudson Valley, lasting throweh- 
out the day, Thiatther share tre vicissitudes 





‘it |} 
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if titrating birds is in- 

dicated by observation 

et. the New Jeriey coast 

of stray iisdilvidhauitie coum: 

ing in trom the seq cx 

hausted ‘carly on Seqtem- 
Fa |r Es 

They arésamonag: the 
test solitary of: their 
ire, trevisl ly rele forthe 
hanging singly on a tree 
or bhuah, sometimes 
within. few feet of the 
ronnd. (im “oochdion 
they gather in clusters 
a3 mentioned above, and 
m ome métance tn Abary- 
land amure than a dozen 
were Hanging in a com- 
pact ball, which suddenly 
exploiled into tte wine! 
parts when disturbed 

One of the tuest: un 
nent! characterstice: of 
the red hat is foamd in 
the number of yeu it 
Lears. Usially other spe- 
cles, xcept the hoary 
bot fave oie or two 
young, bat ot varying 
dates between May and 
aly eich vient the red 

ft prulices from two 
to four, the average he- 
ine three or four. ‘The 
oun When: very emall 
are carried clinging to 
the body of the mother 
int her tlight. She con- 
tinges to take them from 
place ta plate in this-man- 
ther titi) ther conga litiedd 
weight exceeds her own. 
The strength of the ma- 
ternal feeling in this epe- 
cies is weil illitatrates by 
on instance in Filled. 
phia where o boy caught 
a hali-grown red hat in 
a city square and curried 
to home.- In the evening, 
lnree hours Ister, he 
eroded the same seirate, 
coming the young hat 
in lua hand, when the 
oll one cume citeling 
atqot hint aml fmally in her dtep anxiety 
alighted on bis breast. Both were brooght in, 
the Sette ore clinwitg to ite: erbither’s bent, 
The devored mother received injures wher 
ane wis captured, from which she died two 
dbo Tater’, 

In the contact between mankind and bats, 
man, the invariably mapereseir, finds the. bats 
baring their teeth, biting viedttsly, cayrcakinge. 
aid behoving aliogether like little fends, A 
peniler side is sometines exhibited, however, 
anil one ohserver «lin catight a partly grown 
rea bat found that it become tame, Showed] itn 
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telligence, aye developed o friendly feeling fir 
its captor, 


THE HOARY BAT (Nycteris cinereus) 
(For ilustration, ave, page 464) 


The hoary ‘bat is a close relative-of the red 
bat deseribud abowe, but is larger, ohemt jive 
tngiics bang, aul) as its name implies, is of a 
different odlor, [tis widely distributed over a 
lage parted North America, where it bs known 
to breed from Nova Scotian, Manitoba, and the 
sotthern shore of Greet Slave Lake aonth prac- 
teally throughout the United State, This ‘one 
of our larger species and is remarkable for its 

wer and skill om the wing. © wits are 
lot an] marrow and carry their owner through 
Hhe-atrin a bewildering series of swoops, curves, 
and gigrag turns remarkable even in a group 
af animals ao potable for their puwers of flight. 

With the approach of cold) weather the houry 
tnt migrates from the northern parts of its 
range to the milder sHnthern wiatricta. [tte a 
late migrant, tet deaving its northern homme 
until the last of September or October and re- 
tiring in May. Some individuals appear ‘to 
remain in the orth all winter, av one has been 
taken in Connecticut m December, bi its south- 
erm fight st wanders-of far o4 Jolsen, tear the 
eauthem ead of the Mexican table-laud, to 
Lower Califomia, and to the Terma Istands, 
To reach the Bermidos it ts evident the bot 
mist wake a continua Aight from the nearest 
petit an ‘our shore: of at least sho miles—a 
gon! trilite ty, ite scl power, 

Like the red. het, it lives in the open, hanging 
from twigs and leaven in the topa of trees or 
hesdes im the brood light of day rather than tn 
the darl, stifiing orevicts where 6o many of Its 
hind pass their lives, [kb appebre to ie up 
indifferently on any convenient tree or dish, 
including conifers, aspeus, or willows, Onring 
the day it hata curious lack of alertiess, and 
sa itis notrarely attached to low hraneles or 
tnvhes within afew fet of the ground i may" 
tee really approached ard taken in the mand 
Loornce caphired a fine specitnen the middie of 
May, in southern California, hanging an a fash 
about four fret from the grawnd: Jt appeared 
to be domi asleep nti) takes, by the skin on 
the back of the peck, when i Tecame very mich 
alive nnd, etriggling in oa fury, attered proting 
shrieks of rage, baring its sharp, white teeth 
and tering desperately to bite, 

Tr teod is made up entirely of Insects, which 
it appenra to hot higher mp than moet hats, 
aweeping over the tops of the forest and in andl 
out abet the trees. It appeara to be of even 
more eitary habs than the rel bot and ts 
nowhere = commen. Another-teaion for our 
lack of information concerning: it be fitind): tn 
fis stoetly nectttnal hahits, for it mirely ap 
peors ontil shortly before the sppreiching 
night tides it from view, . 

The hoary bat shares wth the fed species 
the distinetion of bearing from twe to four 
young each year, The young are born in June 
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and are carniel attache! to the tiwlerside of 
the mother’s hody until they become too heavy 
a burden, They bang to the tents with the 
ereatest tenacity and apparently rely mainly on 
Ha hold te prevent being dropped as they ore 
carried on the wild serial honting excursions, 
With the unusual fecundity indicated by the 
number of young, it is difficul) to account for 
the scarcity of: these lite unless their habis of 
hatging in the open, expowed to the elements 
and to other dangers, may cater a heavy mor- 
tality amotg. tem. 


THE MEXICAN BAT (Nyctinomus 
Mmexicanus anil its guhb=pecice) 


(Fur Ulegirotton, oe page 4655 


| Reference tos been tad in several preced- 
jug sketehes of this senes to the mania dif 
tropical origin which have myatled our south: 
era barder. The Mexican hat is a notable 
member of this class: Tt differs in many curi- 
ona ways from the bate with which It pssockites 
in tetoperate regions It ig smaller thon any of 
the other three-bate treated here and is <trongly 
characterized br a flattening of the head aril 
poy Which enables it to creep into @ surprip- 
Ingiy narra crevice in the rocky of eleewhere, 
The corsiare broad and flaring and extenal finr- 
ward over the cyes Uke the visor of a cop, anil 
the end of the tall is nat confined. withiw the 
ncmbrane eXtendity between the bine Joys, beet 
projects from it. Another pronounced chas- 
acterstic af this hat acl one Iighly diagree- 
alile is the rank mucky odor which it gives ont. 
Thus pollates the air qhowt its harboring places, 
renderitg 1 & minal anweleome pitest. 

Whoever has visite! the Southern and Sauth- 
western States or Mexico must have noted 
the offensive odor in tiany places about the 
vorantiin of hosed andl expecially about old 
churchea om! otber public buildingy, ‘his ts 
the Ben of occupiney place! on the prenees 
bythe Mfestean tate which, te the number af 
afew dorens or actually by thowsariti, aa ec 
dithons permit, may Tie euighy hidden tm cracks 
and dark openines of all binds abont the reof 
and walls “No other bot in Mexteo or the 
at co States is provided with eo strony on 
odor, 

The Mexican hot is extromely abundant, prob- 
ally execeding in numbers anv other species 
within ity terrtery, It ranges throughout the 
tropleal acel lower temperate parts of Guate- 
mila, Mexioo, aml across ottr border, throngh- 
out not of Texas, artl east ae far as Florida 
and Sruth Carolinas inthe West it aleo abounds 
beth in town and ecuntry in the warmer parts 
of New Mexick, Artmona, and California, 

Closely allied relatives of the Mexican hat 
abound throughout the warmer parte of Central 
and) South America to beyond Hrasil. The 
gene to which thic species belongs is repre- 
eented in the warmer parts of both hemiapheres, 
It extends north in the Old World to southern 
Europe and als is four in the Philippines. 

Ke phunilance of the Mestean bat in eb 
favorable places in almost ineredible. At Tues 


4h2 


won, Arizona, 1 onee saw them, a short the 
tefore dark, issuing from a small window in 


the gable of a choreh in such numbers that in 


the half Tight they gave the appearance of 


amoke pouring out of the At tities 


thee accupy houses in such murmbors that their, 





presetwe aml accompariving offensive odor ren- 
der the. places uninhatutahle. At te tewn of 
Patecusrn, fear the sodthern end of the Mexi- 
rail tulile-Lanedl, [ saw two rooms in on oil 
adobe House occupied by as many of them as 
could possibly Hang from the rough ceiling 
The owret ctetlered their presence a valitable 
asset, av le collected’ aml sold the ganna for 
more than the rwms would have brotight m 
rent: “The hats congregate itt ewer greater mumn- 
bere in large caves. So mwoeroui are thes in 
evortuin caves in Texas that the ooener reports 
an anna! ineome af about $7,000 from the 
uate, ; oh *; 
They ace very. plontifal ly day in the. thin 
crevices aheut the roof abd walle of paves in 
tlie celebrated Txtapalapa, or “Hill of the Star,” 
levamt the Hoathing gardens ot the City of 
Mexico, atl l aleo fornul then living: in many 
of the marvelogs rime of Mexico, mcloding 
Chichen-Ina, in Yucatan, Wherever they occur 
in timmbere they tay be leard dreqaently: by 
day -=huffling. Sate abont aod vyueaking 
ahrilly at one another, n | 
When they first come. out miter sunset. they 


ttttally fly away: ina great stream, oearly a 

i the same direction, as theugh ngrating. 
This course will probably be found feailing to 
water, where they scoop apa drink from the 
surface before beginning their wonderiully er- 
athe sigzaes thromgh the sin da! porenit of tn 
ects. * 

From the colder northern parts of thelr range 
they niigrate southward to milder ¢linmatic cone 
ditions or descend ty Jawer alntudes, Tn Murs- 
icth, where tlie ye thee ii nheove: Rye fert altt- 
tode, they move down from ote te ties Ucar say] 
fect. ‘Thetr young, ote ata birth, are born 
from April te May. | ; 

Tt hos been claimed that the hewn taut 
irinus beings to infet hnwsee This is om: 
true of hia or any otter bat. These animils 
have Gertiin =mall parasites, enme of which, re- 
agen lal ita small Viera iho, have pEStaMly ewer 
rise to the Welkef rietthoned, These parasites 
Ite cmly san the: hots. . | “mga ta 

Withia a few years condileralile publienty tas 
been given to te supposed possibility of utilizing 
huts to tlestrey ceceiniters and, thus eliminate 
malaria from mofestedl aress. One ae teepe Tat 


houses have heen built at San Antonio, Texas, 
for the porpow: of asembling bat in large 


sitters. andl non ortenable claitite lave heen 
put orth concern tie beefit ty hier hetrived 
from thelr dereiees. The Mexican bat ie the 
species which abieutuls ative all others at San 
Antenio and is the principal epecies which has 
secpled the bat hooves near town. [tas tled- 
initely known that bats often: My miles from 
their roosts when fecding antl do not cancen- 
trute on any one kin of msect Examination 
of the contents Of the ote riehs #f- Mexican bate 
shows that they feed on beetles andl rrtrrerotts 


Califuenls. 
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ther Tasecti, bok rarely open mosqunecs, 1 


hawe vieited. nuury Mexican tewns and villages 


m which every house wae haute! ly tubers 
of these bats and where malaria was perennial, 
The evidderite jatuinet these anirtiale scryiny ay 
geeful purpose “iy checking malaria ix con- 
cluslve. ge ei an 

It may be repented here, however, that all 
of our inte are of hiegh utility as insect-lestrny- 
ers ane shirthl be peatected. Amor, tue tiany 
enccics of varvinae ‘hubits whieh) exist jin the 
United State: a tew make their homes about 
hottece Frnnoying mombers. In place of killing 
them to ahate the onivance, it veormli) be better 
oomcdude then from Woiktings by closing the 
¢itrance wave promptly after all hove teft in 
the evening, and thits hy quiet eviction cane 
them to fod abiding places eleewhere The 
destruction of forests, and the consequent, ab- 
sence of the hollow trees where they formerty 
lived, if mainly responsible for hat= amd chim- 
ney swifts coming to houses for harbor. 


THE BIG-EARED DESERT BAT (An- 
trozous pallidus and its relutives). 


(For dlastrotion, ate pitge 765) 


The tearvelons varlations in strecture df the 
care ard other organs about the leaks of insect- 
cating lots serve  pesaceg bi micropladies by 
which the fight of their prey miay be detreted, 
aed ite linet (Geared with ine tantrenis 
eeriaintr. The beatiful occoracy with which 
this hearing mechantand works must) be evielent 
to oov one whe will take a pesitran where be 
may have the evening elow of the weitern sky 
asa hackzround for dighte of bate Tt 1 cer- 
tain that the steal and ineffective does then 
animala ficeren could tever locate thee taimtte 
fying game ood enable them to seenre tt in 
the whirling, tigzig-courtes ther porsiie. often 
at a spor! ard unler a control ahah: ie. if 
any, dirda could rival, 

The rest ears of the Dig-cared desert late 
Histrate one freiti of a highly devebopad lejar- 
tha apperntis ail give these annoals a hod 
home ond: strikingly. pachireryue appeunance 
This chatactor at once distingnivhes them from 
other of ther land an Uhre United States, 

The dlstritrtion ef this apeches Ges totaly int 
the arid parte of the Southwestem States anil 
Mexico, Ee extents from western Texas, senrth- 
em Colorado, Sevade, andl Orege, sooth to 
Ouerctur, on the Mexican table-latal, ane to 
the southern end of the peninsula of Lower 
The vertical iistritettinn eatenls 
from sea-level wp to at least 5,000 feet altrimde. 

Vy dav these desert hats [ree an, crevices anil 
caves te cliffs, tn old ofmimg tunnel, hollows 
in trees, aol in sheltered places about the roots 
and walls of bowses, band, of other buthlings, 
Their presence it dark hitiig places tay evtre- 


times be detected ly cermin) grating squcales 


They appenr to tack any musky oder which 
characterizes so many hats. About the tat of 
jane cach year cither one or two young are 

ven, attil for time these clin to the mother's 
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breast and are of] toring her ewitt fights 
ibn poreuit of Pheatigs pire, 

CHten when camping - at desert waterhules, | 
lave seen her cone in just befiere dark to 
drink, scooping up water from the surtave 
while in flight, and then. circling hack and forth 
over the damp grount at an elevation of a few 
yarile for the capture of some of the insects 
chmmon in soch places. At euch times, with 
the distant hills mantled with a deepening 
pple hase arn! the piilsatings livat of the dav 
replaced by the molder temperature of approach 
ing wight, theve bats could afin be econ sharply 
onthined avainst the rich orange afterglow at 
the departed san, “Here: and! there uy the still 
air flickered and sigrangid multitoiles of: tin 
Tats, like Ilack tiated ra, ane) among them the 
cocina) big-eared: bata on bead) wings ap 
peared huge in contrast, Their witg- stroke: 
were slower amt] aherter than thee of the 
strnalter mieche aml diopelled them forward in 
a ewltt, gluding movement which ave Uieir 
evolutions a sweeping grace beautiful ta see. 

In August several wears ago, during a: viait 
to the Indian’ Schoo) at Toba. tm the Painted 
Bevert af merthern Arizona, | four! these bats 
living in ennaidprable nombers about thee builil- 





OF NORTH AMERICA 


48S 


ings, Jost before dark they swarmed oot din 
hotel aboot the suurreinnulitige atchards aul 
amall fields, One my collector shot 
at ote a’ it Circhod civer a potato field ina Pune 
ereliard, «Ty comitintoes! its lilt, directing dow 
amine the apple trees as theigh toburt: when 
ttielahomly th a reyes to the growed S&S 4 bang 
ie lit toy ie wortrled, it was caltinas ap 
proactod and eevered wth o tat. when, with- 
ont: a stromoele, tt ede tdaiee ituelf te be picked 
ip br the moipe Tt then became evident that 
the tat wae untert from the set, The renenis 
for ite saudilen deeceut wae tevealed in the per- 
ron-of a large, fat mole cricket (Steqnpinfaurtics 
fare) which it: was holding Sraily it ite jaws, 
sitiel so forprinnisty intent wae i tm latiog ar 
wortying tty Iv=riais prey. that i hel net the 
sHghtest attention to ite captor. Finally i was 
kifted try having dt= chest compressed and dred 
with ita lift ihisee ‘rip a ite qiree tttilerideert, 
These hats, like the otlier mentors of the 
tribe in the United Stave, are folly us bene- 
Achat te the diver ae the. heat of nie Inaert- 
citing Vards and deserve cyual protection in 
tlace of the general perdecetion fren which 
ther now suffer. 
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THRE NATIONAL GEOGRAPHIC 
r WAR-ZONE MAP 


| HE MAP of the western theater 
of war appearing in this issue of 
_ the Natrox aL Grocraritc Maca- 


wI88 fills a long-felt need. Existing 
maps available to the casual student of 
the war's progress have seales and letter- 
ins which preclude the use of more thar 
half of the place names im the war zone. 
But it after happens that a little village 
of a score af houses, which has never 
attained] to the dignity. of mention on the 
maps of general circulation: figures more 
prominently in the news from the front 
than a place of several thoared poputa- 
tron. 

Therefore the National Geographic So- 


ciety decided to bring aut-a map in which 


practically every name in the battle aren, 
however wninpartant, might have its 
eager "he only Taps extant o nS wring 
oO this demand are the big offictal maps 
aj the French and Belgian Departments 
Gt War, made in sections amd projected 
on a scale of approximately three nules 
to the meh. OF course. to reproduce 
them on that seule would make LIE? 
tltopether beyor! the compass of eon- 
venience. Tt would caver 3.j40 ayinare 
meches and weonld be teo large even for 
nh wall map, as one studying it wold 
ether have to get down on. his: knees or 
ip on a stool to read it from top to 
hieethom. 

How to condense the information of 
more than 27 square feet of map into 
i litte more than five square feet withont 
destroying tts legibility was the problem 
confronting those in charge of the under- 
takmg. As the battle area ts only about 
a hundred miles wide at the widest, while 
the battle tine ts some four hnindredl mites 
long, cinnther problem wos <o to divide 
the line inte two sections-and sa to. at- 
ringe these sections that soo miles of 
hatte Tine could Tet pat into a mapoon ‘a 
scale of approximately seven miles. to the 
ine and of cenvenient size. 

Battle lines as of specific dotes have 
been omitted becarise the line is. always 
changing; the map showing it is out of 
date ina few weeks. But by reference 


to the inset map the lines in the fall of 
19i4 and the spring of 1g18 can be texed, 
By startmg m oat Dunkirk and unider- 
scormg each prmeipal city along: the 
tittle tine in red—teking Ypres, Arras, 
Bethune, Antiens, Montdidier, Novor, 
Laon, Rhenms, Sotsseas, Verdun, Lune 
ville, Nancy, Toul, ete—the general treni 
of the line tay be followed, If the reader 
will remember that the news spenks: of 
this sector and that, corresponding usu- 
ally te these principal names, little troulle 
wil be experienced in focating places: 
For those who want to sttdy the tits 
in deta, however. an index has been pre 
paired. 

As the squares into which the map is 
Ini] off ore ten miles each Way, sun! 
therefore contain one hondred square 
niles of territory, the reader can easily 
estinmiie the terrain lost or wor in any 
piven drive, 

In this map the aim has teen to com- 
hine legibility with corpleten@ss, aid ex- 
cept none or twaesections, where nantes 
were sy thick that even with the small 
lettermg used they could mor all be yout 


in, the render will always find the place 


he is looking for. Tully os per. cent af 
the names mentione? in the duily news 
Meese om this map. 

‘The éxecllence of the map is dive to the 
patient perseverance of the Society's chief 


cartographer, Mr. Albert He Rumstead. 


who met and overcame Huy -wuriasiial 
obstacles. in the production of a readable 
Inap containing a maxi of inferm- 
fon Mm acminimnum of «pace, and to the 
mninsial photegmphic work of Mr. 
Charles Martin, chief of the Society's 
photezraphic laboritery. 
"Those desiring the index can olvtain it 
by remitting 25 cents to the National 
heographic Society, 16th and M Streets, 
Washington, D.C. | 

Additional eopies of the map can be 
obtained at 75 cents cach (including. t- 
tex) and of a:special edition, printed. on 
linen-hack map paper. at $1.50 each (in- 
cluding index). Foreign postage, so cents. 

Additional copies of this May issue, postpaid, 
49 cents each in the United States. 
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| The I Hatch tha Times Americas /rains 


1€ 

What watch do you ? Hew accurately 
sammie Socatthacerdaws Weutd you casi ube shine 
watch-it your bie depended upon the accuracy 
of your watch? 

Your Efe setually docs depend upon the 
accuracy ot the watch cartied bythe engineer 
who rum your train, ‘So docs his own lifr. 
And so do the ves of all the travelers, 
"Phat is Why Official ‘Tine Inspection in 

maintained on 95 per cene.of America’s ruil- 
| road mileage and why most of the enginects, 
= euuucturs ahd trainee gh Hamileons, 














~~ ~The Railroad Fitietesertas ot Aree! 

"The watch. that with uninterrupted hatety: 
thd socuracy tities Americn’s traina, w itch 
tepienenc 40 per cent of the trains of the 
world, ja the bear watch for the modern Ameri- 
tun who values abedute dependability and! 
infinite perfection in his timepiece. 

‘The man who curries a Homilton hae the 
eatidaction of lmowing that he owns o wutch 
by «which bis fiends wall set their watcher, 
lt you dun", own a Hamilton, pou're loaing 
Due. 

"Phere are 32° Hamilton Models to chooee 
fam, They range in style from rugged 
mnt to objects of extraordinary urtietic beauty. 
A lite-time of comrmmees service ina life. |i 
possesion of chorm, 

Price, $28 to §tg0,. Movement, £15 
(£17 m Canada) ati up,  Sald by all deal- 


tng jewelers everywhere. 





oa fiskap fer Tle Tiewekreper™ as 
fit ery ef Mae in poy 
| HAMILTON WATCH COMPANY 
a Departiinnt 94 
LANCAST hit > PENNSYLVANLA 
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-and the Weed Chains 
In the Tool Box 2/He time 


Another Nasty Skid—Another Smashed-up Car— 
Another Call for the Ambulance. 








Will Motorists never learn to teke warning from 
the experience of others? 


A chornfess cor on o slippery pavement is an oncertain car. 
Youlknow thisss well ea we do, end are expected to be prepared 


aing prepared dooan't merely mean carrying tire chains in 
your tool boxz—what earthly good can they do there? 


When It’s Wet or Slippery 
Tire Chains Belong On the Tires 


You shouldn't hesitate a momentin heavling them outof rhe taal 
box at ¢4e firaf drop of from, Use Precaution on well as 
Caution. 

Fou sre-te blame ifvoutr corekida. Fou are responsible if in 
RWittpy inte ow pecesttian, 


For Safety « Sake Put Chains on Your Tires 
AMERICAN CHAIN COMPANY, Inc. 
Bridgeport Connecticut 


lnConede: Dortinian Chuin Company, Limited, Miscere Falls, fntaru 
Largest Chain Manufacturers in the World 


The Complete Chorn Line — ATT Type Fr, Al Size#, All Fintahew— 
From Piombers’ Safete Chain to Ships’ Anchor Chain, 
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Mention thn Gederapgli It tdentinea 






H erc is real foundry ventilation— 
that sure exit of noxious gases and 
smoke, as well as intake of pure an 





eee eee eel aie Site 
which health and efficiency demand.  cessgte thes thesiderentifatore repiices Fumes and 
exsee hdc vise afeucdily fe fhe moifor 

erifs of hig fowmarys 


The upper vents of Fenestra Soltd Steed 
Windows, opening ninety degrees, provide an irresistible outlet for 
smoke and ases while the lower vents pour fresh air into the build- 
ing. And with this, Fenestra MH’ indows afford pertected fire protection 


ge ee eee ee or eee ee a Sl 
| 
i 


idee permitting daylight to Hood every inch wf floor space. 
Get the full facts by addressing 


? ee 


Detroit Steel Products Company 
q tg East (rand Boulevurd, Derrait 


. Fenewra Operaters are designed and brill aa a part of Fevestra Seek, Deacriptice catalog om regorsl 
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Puffed Rice Dike for 
Lilac Time 


About lilac time the demand for Puffed Rice reaches zenith. 
Don't miss it for a day. 

Every dish of berries calls for these crisp, flaky bubbles. With- 
out thern it’s like shortcake minus crust. 

Every bow] of milk, at noon or night, needs these airy, toasted 
clobules. Nothing else has half of their delights. 


Just Grain Puffs—Nothing Added 


Puffed grams are so flavory, soenticing, digestible. Every food cell is exploded. 
that they hardly seem like gram foods. 


! No riceless meals or riceless duys are 
Bur they are. 


culled for, So Puffed Rice—aleo Corn 
Pufted Rice is simply whole rice steam- Pufis—can be daily delights. 


exploded—puffed ta cight times normal Let children and grown-ups enjoy them 
sie. Ite Favor is due to o fearful heat— eo the full Iles the weal form of pram 
ite Himsiness to puffing. food! and the form which they prefer. 

[ft means a wholesprain food, |‘ casly ln summer-time serve them in abundatice, 
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Puffed Corn Puffed 
Rice Puffs Wheat 
Each 15c¢ Except in Far West 
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Steel Need Not Rust! 


SaaS 
DON’T BE ASHAMED 


i: ey th hy i yt 7 ; pide ri fai act ot : ne “pe ro el { i AT) 
Pit ate] el tint Her i. Fite Lait ri é i r rE is. 
ft Lie li pine irtaae it Mi i ite neti i ha it - Q ¥ Our sar i vat tes : 


Ty TTF hla nhnint sew tee. From 1h 


! : Your garbage can should be just as 
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Parkes Rust Proof Company 


ia of America 
tt. Detredt Michigans U.S. As 









Cine laaedl, Ohio 





PARKER PROCESS 


RUST PROOFS IRON AND STEEL 
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BONDS LEGAL Senet on wate mee 
for book, “Safety and 6%,"tell- —| 


ing how the Straus Plan has pro- 

tected Investors forthirty-six years 

without the Joss of a dollar. Write 
| for it, together with our booklet, 

“Acid Tests cof Investments in 
| War Time” and our current In- 
| vyestment List, describing sound 
| first mortgage 6% serial bonds, in 
| $1,000, $500 and $100. amounts. 

Ask for 

Offering No. E-8o8 


SWSTRAUS & CO. 


N. Y. State and Massachusetts 
Savings Banks 
Aho Soifable for Troat Fiorre's 

Por the convenience of investors we 
lave combined in booklet form the offi- 
cial lets of Bonds Legal in New York 
and Massachusetts, which will be sent 
Wn Peqqucst, 


Ark for Mamet Legal, ANAS 


The National City 
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Company HEW TORK cHIcCAGO 
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Municipal Bonds 


16 years without Jose to any investor 
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will probably cease to exist when 
normal conditians return, 
Municipal Bonds 

Ofer unusually attractive retire, Oar 
Rater [rat affords w wide: eclection of deaes 
free from Federal Tice Vaxes yielding 
hy fo 6'6. Denominations, £100, 
$500, ond 1,000, 

Government Bonda—All Issues 
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Cites” get “4A Nation at War—ie 
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POR the gifts of silver, class, china, linen— 
for all remembrances priceless in the fond 
friendships they recall, the mild pure safe Ivory 
is peculiarly appropriate. Free from every in- 
jurious material, yet able to make dirt vanish in 
its copious suds without the help of harmful 


scouring and rubbing, Ivory Soap takes care 0! 
valued keepsakes as if it had the power to fee] 


its user's fondness for them. 


IVORY SOAP.. [22 .. 99im% PURE 
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Every Victor Record 
must have the artists 
own approval 
Our contract demands it 


Mot only must every Victor Record re- 
ceive the appr wal of the Victor Record- 
ing Laboratory before it is listedl in the 
Victor Kecord cata lee, hut te artist wwe 
makes the record must also be satnstied that it 
portrays his or her art with absolute fidelity. 
WwW hen you play a Victor Reeord on the V ictrola, 
you can be sure the inter ‘prec (thean Vou hear 15 
exactly as the artist sang or played it—exaetiy as fe 
or she qwisher you to hear tt. 
saotrie to life in every detail that Victor Records 
have also earned for themselves the universal and 
enthusiastic approval of the great finial judge—the 
miusic-lovinig pees 
Phere are Victor and Vietrolis frat $12 to $950, and any Vietor deale! 
with pelually vera Ties aE mand play your favente male freer yor Bove dpe F 
Volee Cultore Recorde are fivalaable to woral etudents—ouk to heur them 


Wietor Talking Machine Ca. Camden, N J. U.S, A. 
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“to try Ie sore tine and see! Hia-ha-lha- 
ha-ha! Take apiece of oily waste and light 
it with wour precimus match and throw it 
Hite that room Full of kirulling wid see what 
happens | 

“Tn abour half a mintute vou will havea 
cheerful hlaze about the size of a barrel, but 
there will be o little click up near the ceiling 
and vour nice little fre will be deluged: with 
a drenching downpour of rit, the alarnn- 
belis will be ringing all over the plant auto- 
matically, and the Fire Departrnent wall 
be coming on the run!" 

“Ts that what happened over there when 
that crazy litth Apstrian—" 

"Yes, chockled Johnsen. “When Simp- 
em started in an Government orders, that 
little Austrian conceived it to he his loyal 
Austrian duty to itr the place up, He 
ttarted two hvely fires—and aptomatic 
sprinklers nabbed bath of then an the spot." 

“Yes, [ can see that Simpson would have 
to have sprinklers in is plant because it fs 
full of fire-hazards. But here in this plant 
of omine there ian't 4 fre-havard to he 
iound- anywhere! 

Again: Jotmson laughed. “I'm afraid vin 
conldn’’ get a job as an inspector of fire: 
risk= You don't know a fire-hazard when 
yOu see one” 

“Put tell me—just tell me: how cart this 
reinforced-conerete Inilding burn down *" 

“Tt cant: butwhat of it? Neither can a 
SLorye lower cliaivWti. Bat Vo can have fi 
lovely hot fire inva stove aml you can have 
a Jovely hoy fire in this concrete grate of 
vOnits. 


Thy it ce called a “Riek 


_ To begin with, consider your neighbors: 
Thiet man ta the west of you keeps his ol 
tank close to the bourdarv-line : an the-north 
there's a feHow with an old wooden mill: 
av the cast is the railroad with its sparks 
and embers ard all kinds of Canes + across 
the street is a row of tenements with all 
kinds of tenants, and robbish in-every cellar, 





GRINNEL 


AUTOMATIC SPRINKLER SYSTEM 


Sach exposure-hizinds account for 28 per 
cent of ail the fires, 

“Then eames friction—lhot bearings, over- 
heated belts mm the presence of ol, And 
youve got lubricating ot) and oly waste, 
a iiverite cause if spuntaneous = connibes 
thor, 


Wisk: Kisker, Risgkest 


“You've got hot steam-pipes and radiators 
and sou cant be sure that garments or 
inflaninable woods will not be placed next 
to them. Then there's lightning and sparks. 
which are responsible for 7 per cent of the 
Aire-loss in America. Matehes and -tobacen, 
of conree (Gasdline and paint Defective 
or warnaut electric wiring, 

“And finally the onknown causes, which 
are more than 26 per cent of them all. 

“There's nothing in this world that will 
prevent fires from mecurring, even tri the 
best-repulyted property.” 

“You make it seem rather hopeless,” 
fated (ui. | 

“No, noratall While there's no infallible 
protection against. fires sturtiny, there is 
absolute protection agamset fires «spreading, 

“You mist adopt the remedy. With this 
Hae biilding- woaur rite wall be about 2 
cetits, 1f you put in sprinklers, The average 
fire-loss under sprinklers is negligible.” 

“They cost too muuch,” ventured Oninn 

Jolnson looked at him shrewdly, “Dem't 
theorize—yet the figurcs,” he said. “Why, 
Inan, sprinklers will earn money for pou! 
Yon can't afford to tw without then, tne 
you cant afford to pet any but the best 
Send for a copy of the Grinnell Exemption 
Blanks and Jet them tell you how much 
sprinklers will sare you tn cash each veor.” 


Sow, ir, Reader, ta get the figures, just 
write to the General Fire Extingwisher 
Company, 293 West Exchange Street, 
Providence, Ro |. 
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Three Belt-Buying B Basics | 


Leather 


Of all betting materials, 
leather ia freeelient 
for lad web wedler ard 
uuage: fdr frictional gtip 
on pulleys? fof stacding 
ive strait il mate: drives 
and the #ide-alap a 
bidifierdt: far ease of re- 
pale ond eplicing; for 
raleicrm jpewer-loak- 
age for thet Og or- weg if 
tishbility, firmness, ond 
clagticliv which good 
belting mua Pons 


Tannage 


Heliing leather requires 
a Sqeer wail tanning Pu 
tun nears Se ‘hides 
a veae bey belting une, 
wig Fou ted creat aul - 
vomtages: wAll-qur pedis 
phe wil lagiiber af tie beat 
possible quali for belt: 


lig rognitreroants. Ohr 


norms stothaot biden 
eiables ua to mattis 
a unikrmlty Loreaypneut 
int produdt that can be 
anured in noother war. 


Standardization 


Peomer Lranges4i6n 
meede fal) dete cotmpe ri 
tively ficow elasace. For 
each wad Lhiero if o 
Critoa th Reoight Stanil- 
ipiised Belt. That tarehe 
i belt which is oolentic 

ally batt for daeaetiy the 
clnaa of duty ta be fper- 

iat trac. It Es kept wril- 
fore, it noys in te make 
it stundard fbr quality, 
TE pore ml-oewrinra to 
ria it etuadurd for our. 


Many plants ask us to specify all their belting. Try 


the: plan. 
equal,” 


Ask for * 


‘Graton & Knight- 
This won't commit you to our belts, but 


Brand or 


puts buying on the one basic consideration — the 
work to be done. 


Wrriife 


for information abou! Standardization 
aa applied to Belting 


The Graton & Knight Mig. Company, Worcester, Mass., U.S. A. 


Qabk lenther tanner and 


legit riders 





LEATHER BELTING 


Faeed Ayes fer Bebo one 


Briaches and Gatniiwioers 


F GRATON 


aa 


RIGHT. 


ion principal cities 


- GRATON & KNIGHT 


Standardized Series 
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24.nch Enaran 
Glouble deeiher all 
an Adufor Hise wi 
Finach Afagrrts ©, , 
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This Badge of Honor to be given 
every LU. &. Shipyard Volunteer 


Talk it over with your men 


ihe ourcome of the war depends won 


SHIPS] 


Wheoowe can build shipa foster than the 
U-bogte can sink them, the submariie peril 
will) vanh—and America’s might will win 


the war. 


This tf why the Ciovernment’s call to «o- 
roll 250,000 alcithed workers for the shipyards 
Sf) LEE Aad vital, 


Every employer i asker to help, 


Will YOU gna the Lome spetihce, 
Croreriment cap.pet the okilled meen required i 
Talk it oy roe with Your Giployvers; caplain the 
opeat need to ther, ancl dF some of therm wish 
ta enrel| it the United Siate Shi py ard \ olun- 
(uci, mike it easy for them to help the 
Liovertiinont, 


arr tine rhe 


They will be paid epood wages, oillions ate 
wit apent be the lad iear ta give then 
~thciel bist “6+ they will work at trades tor which 


their espenence haa itied them, they will cote 
hack to: you better, faster workers. Every 
Volunteer will receive a badge and 4 certihrate, 
showing that he m dovur-hia bit for America. 


Veo in Pirlo fa preaier patriotic service 
to. your coutitry than hy helping to bulld ahtgn, 
Grater than the need for money, is the need 
for men—setiled men, 


Will you help 


Mail the coupon teday—get oll the facts 
—aniul tale if Over with your me! 


ror Further Information Mail Vhis (oopaon 


7 
nm ti AnD &. HURLEY, Ghairman 
iS, Shipping Board, VW sic Hiccti ior 46 B., ie 


a 


i 

i | 
l I 
I ee fee lice 2 an ep le bate Pell 

| LD Departed Peloahees | 
) 


U. S. Shinvard Volwatears 


This p iri age contributed to the W Inting of the War hy the 
AMERICAN TELEPHONE AND THELEGEAPH COMPANY 


_——— 








| Shelltex Rimmed 


SAhur-on 


EYEGLASSES AND SPECTACLES 
7OuU'LE find that 


many of your foends 
wear Shelltex Shur-ons. 
Why? Thecause they ful 
them roe Lana INE, Cuitl- 
fortable and economteal. 
Try them yourself, and 
pryve te 





The genuine (iauie only 
by Kirstein) bear the 
rane Slory ar Shell 
tex to the bridge, At 
your desler’é 


E. KIRSTELN SONS CO. 


S45) 8 ius Eert, | [ia ee, s | 












Dailies oF vied! ond tee Beeree 
eye yeh med tebe lel Hed i eal FTE. 


JUDD & DETWEILER, Inc. 
Master Printers 
420-422 Eleventh Street N.W. 
WASHINGTON, D-. C. 





Does your heating © 
guaranty say any- 
thing about economy? 


There is 40 litte difference in “eticiency™ 
between the stamlard makes of beatae 
spparatus that your ¢ontractar-will freely 
eoarintee anv of them—if i's farge 
eoough. 

Rut why the oversize? Simply becaus 
your contractor has to play tafe af | 
wants-to fulfill hia guarantees. He knows: 
that there will be a steady leokuge of 
cold air inte aod a corresponding leak- 
ace Of heated air of of your haulding 
the whole winter throug: so he i com 
pellad te make it oversize To Mmect these 
conditions. You pay for the oversee in 
cxeeive and wenvecseary fuel Wills. 

Toe make your heating appatates tru! 
ehciuti—to pet Vialie nits fd in. com 
fort and: wartth from your coal: pile— 
eqriin every door and window why 


MONARCH 
Metal Weather Strips 
and stop the leaks 


Let winter's blast blow over anh arnund, 
bot tot through, your house. Get our 
estimate won, Let our Heensee shiry 
vou why Monarch strips are the only 
weather strips that can be applied to new 
or old buildings with the certainty that 
vour building will be “weather-proot” 
despite any after-changes duc to shrink: 
age, swellitig, or sctilitig. 
Sead for oar hook, “Rrolation of the 
Window,” Lt shows how yo eas ber 
a ateacly live into a ive proet 





| it =, | | 
Monarch Metal Weather Strip Co. | 
4100 Forest Park Boulevard  §1. Lois, Mo. 
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SE BEST I IN THE LONG. “RUN fee 
Pate SpatironTt TaTate Pains nae 


rplalesiEnlist Sil lvert 
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Perce er eo 


= BOM mastery of rosd travel on meu: I 
1 Cioccdrich Silvertown Cords have risen 
te tire mastery of travel in the ac. 


Sarthe ef st oe 
C7 


Laon bs 
eee Le 


War: pl ines fine being equipped with special 
ties of the spiralwropped, cable-cord ore 
beat, thi: Patent protects (l body found anly 
in Silvertowns, the tines made marked with 
The Red-Bouble Lec Fitcenense, 


ALE naal wit er ee uniti i fle dt the rtul chess 
superiority of cable-cord for sercplane rire. 


Fe 


ili os Fe il 
=m . as - 


. YE ei 





To. absorb shock without damage to dell- 
cate mechanism of their acroplunes, aviators 
found they muar hi ve tires of maximum 
resilience, combined with erent streneth. mn 
accent of ith shurdy cablecord tire bac 
only the Silvertown type has auch atti 


Ay the some token, SILVERTOWN COW 
TIRES give the acme ct comfort and tire ser. 
vice on the roac Jt is 0 sure service, proved 
along with the service of BLACK SAFET' 
TREADS, in the nationwide, 4,178,744 mile 
road tests of Goodrich Test Car Fleets, 


“Si - Seieteeee 


se) ee eee rs 1 ee ee 


4 
A 


Safe -'S” FRB eae 
1 i i 
| 
t 
i 
i) | i 
= a 


= : : § 
{ee Se ee ers ees | ee Le 
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POCONO MODEL THATCH MODEL 


Get a Cozy, Picturesque Bossert House 


Pe it a fs your favorite vacation epot—-on the ahore of a loke, in the woods—anywhere! 


Enjoy all the pleawere of outdoor life without any of ite discomforts! Be independent of the 
bie expense of Tiwing wt summer roeortel [tis a sensible war-time economy that will save maney 
for you and add to vour pleasure every summer for years to come. Figure the cost of several 
mummers for your family ateven the most moderne hotel or boarding-bowse rtes! Contrant thin 
with the low cout of » Boomert House—ao Aimmmes Forpe Fao you wil! own, 


iris A MOST SIMPLE MATTER TO Pir uP 


Bossert Houses 


en en coun dn it. fe expert labor pero, Shipped in aectama, alrenclp papers) weed eee sath hardware 
forum: i Pre ila! dis = meerinble tha puLrte 

Bosennt Houses can tre ald at their dire cost because ul oat stancardieed method of mamudevnoting and Purdiese vil 
materialntiemendnue quamoes Yon ae ered the beetin the serings efectel, 

Tt aie peek whatever in bouyuig a Soest House, We ueias agen eoery purdieeer being absolutely eatiafhied 


See fhe complete fing of architectarody beatiful Bossert Mousses of olde ronge in prices. Send! 
| fée today for darofeome cofaleg containing tlisfratrona, descriptions, aod complete information. 


| All details of Bossert constrection are folly covered by U.S, patents 
LOUIS BOSSERT & SONS, Inc. ... 1313 Grand Street, Brooklyn, N.Y. 


Lees frie = promia~ | ON p fr Besilivodiok” 


“IT much prefer a 





powder, and am 
convinced that it is 
the most efficient 
form of dentifrice” 











. Our nase 


"Line mist interesting discesrion thet cm come wir in the 
formity ertele is abreast “oer house.” oo kt will lack whos 
tialy fur ceedpency. An bepertunt purt of the olen 
ja the batertor trim—thas far af the heya you hive wich 
a7 relict wood work, wit WurieeTed ditee and wall pine! a 

"Boanti fal birch” ia bar clotion of whe inuethor trim gob 
ler —Teantifol “setny” sheen, doe toclose froin sites of 
raat: rarely ar finiabea inellinfs white eramel., Koen mare 
prog! —crme ol —bire io a undeerl favorite with home 
hollders—"You'leny so, toa— 


FREF, Sample pariels bid enol po shoe 
differen: fimiatn 7 


and = kicotnems 
Mirch book Seer fen YOU should KNOW 
birch dbofors YOU bull, Write un 
NORTHERN HEMLOCK AND HARDWOOD 
MANUPACTURERS’ ASSOCIATION 
2/4 FLT A. BUILDING OSHE05H, WISCONSIN 


THE OXYGEN TOOTH POWDER 


A package, sufficient for ane week’ e} 

trial, atl wuthorvative booklet telling 

vey ‘hy a Tr ooth Powderis Better Than 
a Paste, "* welll bee cent drew on request. 


“Your 42 Teeth are 32 Reasons” 
McKESSON £ ROBBINS, *! Foalton ‘Si, Sew York 


Theorporaticd 
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This Pheane=Arrnre Coops bod-crllndier, 8 hore-power and 
jay {alte = at T=]97 44, 14 1s TH Thee in e | pe Rai : liv tet i hires = 


pasenger melels, “Te fay de qeermearicnt ati!) encbisisl, 


lerce-Arrow 


Look at this matter of buying a 
ear as you would at any other in- 
vestment. Its wisdom depends, 
net upon the amount of money 
spent, but upon the soundness of 
the investment. 


THE FPIEHCE-ARHOW MOTOR CAR CO. 
BUFFALO, N.Y, 
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SETH [HOMAS 
CLOCKS 


= : * | Por 
die FEMODRORE * ; . i 
4 The First Seth Thomas Clock 
Mnnowany oom ia fous , 
an one—hulf inch silverue j 
sieltesy, teeta ists as Made ln 1813 
A eeanuant dicts haw maete Out of the severest (ests of the, Seth Thomas Clocks have 
and halepoure on aro: omerged with an enviable record for honest, accurnte, faithful 
3 re] performance, The very tome, Seth Thomas, symbols today 
the epirit of dependable time-keeping service. The quiet 
officiency of Seth Thomas movements is in harmony with the 
Higmity nnd artistry of the casings, 
Four aie ee! be pee! fe ioe er aes farce fie PEA ATA, 
AA dere, or gap ef tie offer plorie iain inh or pew cotati. 


SETH THOMAS CLOCK COMPANY, NEW YORK 
































RECOMMENDATION FOR MEMBERSHIP 











ima the 


National Geographic Society 


The Membership Fee Includes Subscription to the National Geagraphic Mavazine 





VES: Aerial peeetheechip in US, $2.00; unum) membership aliicml, $2.00; Cagearte, $2.00) ole cetectmberetsi 
330, Please tneke rerititennes paveble to Baticctie! Ceneragcr Society, aul if at a chia eect bee Ny YY. cleat. 
preted ep eapress onde . 






Messe dieteeh and Ml im bieank below anal seed to thie Secretary 






Co the Secretary, National Greagraphic Society, 
‘waiter! AT” Jf Stress Mart hices, 


WH oshingion, D.C. : 







i POCORN ar te 






4 ifctress 






for membershio fy fhe Sochefy. 
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Why the Franklin Car Delivers 


Servic 


HERE was a time when peace 

cried plenty fostered a *” hang- 
the-expense’”® attitude on the part of 
the suromebile owner, Cher time 
hae oor. 

The natiaol need af ecanomy 
has browebt the whole moter car 
proposition squarely dew tau busis 
wf: Service without Waste, 

With the Franklin Car, this 
sandird of Peonomy if net a new 
phrase, lugged im to meet the de 
mands of the times. 

From the beginning, the Frank- 
lice bats held co the truth thar heavy 
weight in a motor car ts boutd to 

mean heavy expense to ron it— tlt 
needless aavgtt directly rewulrs. tn 

needices torrie. 
that is too heavy for a man’s needs, 
is recopnived 2s makoig winecessary 
demands on the Nation's resources, 

For axtecn years, the Franklin 
how been built on the principles of 
Scientific Light Weieht, Direct Air- 
Coolitig and Flexible Construcuan, 
For sixtecn years, the Franklin has 
heen piling up remarkable economy 
records as positive proof of the cor- 
rectness of those principles. 


FRANKLIN, AUTOMOBILE 


And today the cur 


e Without Waste 


Franklin efficiency has aftupr 
been a fecognreed fact; the cxacting 
nature of the times has somply ex- 
tended that recogninen. 

For the average motorist no 
longer hay a mere academe interest 
in gasoline economy, Ale’, Aneting 
feat. NSodonger is he satished with 
five, or even six thousand miles, to 
the setoftires, Ae’ seating for marr. 

ln sharp contrast to ely ol 
fconomy—to mete wsUrunce|s 
finds the strongly supported fac of 
Franklin wit perfar manner: 





TO Miles te the gaihon of irannhiie— 
fnsteail ef A: TOL G00 Miles to the 
oct of tice —tmotead if 3,000, A 
high reales valde —nstewl af hire 
fale pric. 


And he inevitably develops a 
new standard of motonng. He will 
never auain tolerate the wastage of 
an incihectent car. 

For it is not unusual to own o 
fine cur; por even unusual tm own 
an econamical car; but to own a car 
that is both fine aed economical, is 
vo unusual thar it @ possible in only 
te sutanrababe 


COMPANY, SYRACUSE, XN. Y. 
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“site wne's” THE BOOK OF BIRDS 


20 Poges, Hluminated with 250 Matehices Subjects in Full Golara a5 
hitiration in Aleck aod White, aol 14 Sicikine Charts and Magis 








NO otter Aaturehook ever published at a moderat price equals The Reale of Rirds in 
tie bereits ae ths Lliustract loys, the fascinatitig quahty of ise anthoritative text, and th 
charting intittecy with whieh it introsdtices thy render tn shy Priende of Forest and Country- 


ide, Seashore anal L pis] 

The. three principal divisions of this heautiful book are the contribution of the wifted 
erintholmgpiet greet facile puthor, Flenee VW, Henshaw, formerly (Chief of the Urnlted - Stares 
Biolopicsl Sure [he Henshaw POSSedses fo o marked Werre the rare Pariit: of le 
SC riivinig Aiee lecueet wil hatits of NAhMite s wi itel reebires ith the ean nr TTiice if the 
lori st itt teller anil With thie Eres tag ati don we lilo Point Scthit equipped bw wails 
PX erience rte] ew linwetit = reeearch Ane Te mUrhery line reer | il L iniire ptfter| iw (lhe 


svinpalhete Ulestrating collaborator (han hes Pr. Henshaw. tn the tHited “natieslist-arce 
Lriais Ae 841; Fu ries, Whee aan teeil (wirttaite rititcaliceril itt Fall el Ira Ly thie TiLael 
wedvitie, have pri served with wanidertul icicle met mi rely the richness of tint in olitittag 
J I e “ | 


Te the dntimoten ane the perionahte, so to apenk of eoch aubiers 


hi 


45 Mises chante in eonirtleuted Irs Ti hrtinaete oo TLracontiging Ebirile Autaitnal the Eloy.” 
Ae, Renae! jscretiades the readey te decom wo rosaeewer iad Hind life, wheter jue be lia piietees 
E LE ertate ie Ee Caaf wk Wil here aul 

Tlst +4 tet barr Teresi p De whirl ney li int Lecter ry WCU f eb srr Abirre i les enlirpatirig 
Ptah the sobyect if & @underiol rhoyer bye Prdeesiir Welle W. Coke 

Cr rE rine u" peel ahirteetd | ” Dene aee anck Heleer a pal ried ae he Pare ae mi metre wherchy lave | 
nul mil BL tals peajid eT WL Pa oe é ihe bigetig Fi | areata pine eTantine iw dds} fotrats aah: 
Nundight came 

Tie Thesesls ‘ Hirels ren let to edeehia thi Nithodit wha man ern! daw in ior forme, Wie lenedoes 
Nar wie tae ele oe ecasinibial Hed mots weijaie F Ene ri tf =D Wii fe LCC ee eT 
fares is tandle ja the clty parks Pheer iy le tem ef a bey ee tel at will foeileate on Creo gee# dea fan tele 
Fie Ee if Yd tis F Ghia! Watrite's 2 Trike a | Hilaire 
——_ = —— —— — / OUT OR Tei a Line TO ES ——— 
fart. bf, #4n i Wir Coa ee | a | ia 

| mand iti ST Lreotl VW daliiteortins i i™ 

BY vette rl Hie af THE hook iy Hits". leiand lh 
fant which T eau! | eins ema ite : litt 

re Cet Lu rere wee eee al fF. StrTi ae a 1 we in 
fener ind aenu aan ta Lae Cae 

“ " “teeet Adhd 
Bound in Kopel Buckram, postuatd ia LU, 3., 93,00 


Bee in Liens Khost, pomijeiel £3 ia Chie dll Bote 








This is not. Switzerland but the 
Pacific Northwest, 


Oregon 
Washington and 
British Columiua 


OUR 
ATCA ATRL 
. | PLAYGROUND 
You should feel Fer way if in'Bdc 
health and fit bo help win the w 


a oe ——— 


ee ee ee 


aCHVITIES. 


In the W orld’s € Cc reatest. Aichi. | 


Weite for free iflustrated booklet to any Chamber of Commerce, Hoard of 
Trade or Comriertial Club in the Pacific Nugthweat, ae the Tourist De 
porinent, Parliament Buildings, Vietorin, BH. C.; Capitol resists aria 


Oregon, of Olympia, Wish. or the ofhee of the Execuhve retary, 
Herbert Cuthbert, Pacific Northwrat Tourist Association, 


1017-1015 L. © Smith Building, Seattle, Wash, 








MATIVEX ATTUAVTIOM I 1 Moree [ree AVOCA 
vias pre! al Clit demi hottie eletiieietietico“- tlie fave wh (letaniice, 


cam ocenes from Every Land 





ri a _— : Me Full. - icf Petr friuafivns, a” Porers trl AVY uti iLoer AY teri 





By GILBERT CROSVENOR, Eiitor National Geographic Miganin 





ACE LING in beauty om in compelling laterest tte three precheresaits, the 

fourth tolume of the Nations) Geagraplic Sociey's “Seroee” secics ane me 

he secined from the Weehineton, beadperters of the Society, Tlie first twu 

acries af “Sertes from very Lam have been entirely estonstond and) coonmot 

be had atin price, while only oa few cophes tent of the third, “To tear yer ep 
OF et ew eerie td sed arter ab dine, 

‘scores Thom iecery Lami” is like noowlber lew fa the world, Tt oesupies © nny 

lio ft tine [terstire of the onlterial lativetiage—the. langioge of plofures, Cheonel 


whieh nati berdites nogriinbed) with hlt fellow-tmn on the other aide of the tarhh ‘The 
Ealitior bn riectte] SM) phitographic gene Prom: Gee Societies preet tresore-leee of 
Gletires, Which-is leltig covstanlhy etrelied de contetrutions fron explorers, echentlsts, 
Workd-triveters, artiste, aml ieevre of nature in every quarter of the giohe. ‘Thee | 


fittuies tel their own atery of strings peapled, old eustuin, the iistore of ancient 
ele tibeatliies written im the amiteive rulne of their teniples, palaces, aml aniphitheaters, 
the pemier wchheoenents of motlérn moctineers—ihe toliders of eannats, lrricers, and 
cues—iml the lnevitine manifestations of the hondieork of Nother, were lit in milkt- 


chiwied monntaing ehimmering waterfalls, and Inndseapes of momgic hennts 

"Thee Seach} be olile hia publish lala unl aeener. whlch Ineludes 24 pubis int fil] Poller, oo] 
od lomo! page, ove to the faet that poet of the ietrathens hyve append perere Loads 
it the Satioxan Geogr Macaeer and the expense of engraving hath the color ara 
the blickind-ohite plates tias altendy ten here. Noo pheture im the Fourth Series, 


tee de fie Dee final la ane uf the earlier roaltinie 
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Derr. il, SATION AL TC IaImAPic Socmwry » VAT, 
ith and MM -Streecs, Wishingtan, 13, 4 


Picwse url... 2. .copies af the Fourth Series “Scenes from Every Land." lil 


i 
for whieh JT anelose herewith Retr pare lietlo 
ij seer! cece om BE File thepivi  & Fr *y tical 
F GF 


. Street Addree 
iFoand im Revel Puackrum, janpol ji |), SSB il 
fom in Poll Leather; posto 23.60! Me Lowe Falitivnn Cite and State 


$15.28 
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9° Kodak Jr. 


The pietures sre ot the pleasing 3 panel shape, : giving the higehi. 
narrow proportions that are so well suited to portraits—and when the 
camera is held horizontally, for landsenpes and the like, it gives a lon, 
narrow picture that is almost panoramic in effect, 

And this lung, narrow picture makes posible o thio, slim camera that fite the: pasiet— 
a detail that 14 often important, and abyays convenient. 

The 22 Jr. loads for 10 exposures, de fully equipped for hand er tripod work. Pur 
‘nay-shots the shutter has speeds of 1-25, 1-0 aru! 1-100 of a second, and it has, of couree, 
the usual “time expowure’? relewwes, Well made and well finished in every detail—naulo- 
graphic, of commit, All falding Rodaks now provide for autographically dating md tit lita 
euch negative at the time of exposure. 

The jenses nf the beat of their rosso tive types, sre alagybect te thin particular Tawi ha 
aril each ane is tedertdeoad ty teeter, 


THE PRICE 


So. Bt Avingraphic Kodak, Jr, with mcniecus nec hyrenttine tas Deets ‘ ‘ ‘ : » Sho 20 
Do., with Hap Kew tilinear lens ' ' : . s . . ! ! 1T 
De, with Redak Armtipiriet 6.7.7 lens “ : 2 b - - ‘ : a ae 


a | i JtW?r Dlewiur sz 


BASTMAN KODAK CO... Rovursren, N. V., Phe Aoodah Cita, 


“Mention the Geographice—it (dentifies you.’ 
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National § Parks 
Are Open 


Americans wha 
will Serve The 
Country These Bust 
Kecp in Perfect 
“Tram Here t the 
Rotkies—anieng the 
Toeering Peaks ani] 
Eternal Snowe—in the 
Pitie-clail Holle and Peaceful 
Vallews—YVou will Find the 
Rest that Rehotlds und Tospira 
tien to Solye Your Aieeest Probleinia. 


Denver, The Gateway 

To [2 National Parks ond 32 Monuments 

Let ie help you plan your Weeteri inp—tell 

Wid. where toa ri, whit io eer, how eo ret therr, 

atl wehot tt ered Ne eChurgee for thi 
Winer for desenpive) fits ards 


DENVER TOURIST BUREAU 
614 Seventeenth Street, Denver, Colorada 
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Just ‘Let Us Prove lt! 


AD] tant i Trew of tbe moor thenesends hard of bearing 
hat! feel fe oer plese lite bh: bie ihe Ge | 
Schoen fac] ara ieee tint Dieser bere berries agen 

rie Eba revit af a frm tral af the “ARDS THI hae 
bern thud $2000 oreo in the bande of -cdebiehed denn. 

That be lhe rey) ee he at jarred in recon! brig ihdiw 
mpestion thet pou just write os seylme: 2 om bard of 
arts ae nal ee i ee thw ADA CS.' F efi Wk Letizia - 
Behr aio yon Lhe pew 


1918 Acousticon 


FOR 10 DAYS” | HICTOGRA NO DEPOSIT— 
FREE THIAL | Ritu: + AO EXPENSE 
WARMING ! There be oe greed preees hp reponse shenld noe 
— ae om Alrerel ooo eller aa He iA, oe a on 
end mine? fF oop dostrument far ibe dent ootld em liees tried i 

With itz ro | diminntice earsphaes, eal ond ivetier 
ihe efi, tii lie panied] fanitipee while Pesiiih Tee 
GL, no Baller wiht ain may hae trlesl bi the 

ie, has ee ee mt that yam conics poem? ae ts thia ow 
erie) “* ew EE? Pectin by satthna foe pour Pris brid todas 
— Fini aie io 


GENERAL ACOUSTIC CO. 1311 Candler Bldz,, NEW YORK 
(Camndine Address, G21 Mew Hirks (ie, Montreal 





Blake School for Boys 
LAKEWOOD, NEW JERSEY 
Summer Session (June—October ) 


A small home school where your son will 
maximum of individual instruc- 
tion. Wonderful climate for growing bey, 
| Military Training, Horseback Riding, Land 
and Water Sports, with Careful, Compe- 


Tent [nat uttOrs, Gur eee poet eee! oie | Pecurii, 
aide Grrwaer, Biada Goel! Ae Pept, Dedetree, NE 


receive the 


Lantern Slides from Photographs in 
National Geographic Magazine 


So mony regeests eee bring ecoatently eeeceyeer) peponding loniecn 
slides from the copy tipht pda rosgre pat bit an (Gregrtapha c flind errenijyr = 
rortita baie beet eemagilrsecl bo LaF ile be terehivera all tdi Secret y - 
Slides ore net bept in aheck, each onder being mad OS ie deel! 

ped will be: delineeed elilsta tet sereks alley-tecetpl at 1, umleas 
ogheeee bee eben 

le ie wail rere Pad peail a a Sle Mead Ma h alicle, The {MIG iat | 
Liseterre wl nite ilies. fill ey oa jile j it thie milly tty grabel vale Lier juz 
aie they cau be weed ber acteertlsing purpose. 

Sides comnet be een’ ape eppeorel and a remitioae mua accom 
eun¥ eechoander, “The alidben ill bee carefull pected! om a lie 
Pane ss filler. Pric on ih hia Lleaiterd Sielow f elmductoai ini | bles) cz 
an whabr, 73 eee Sects culuseel, &). Py ahiieees 


DEPT, L, 
NATIONAL GEOGRAPHIC MAGAZINE 
WASHINGTON, D2: ¢ 


‘““hMention the Googriphic—It identifies you,"* 
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Descriptive Text by Edward W. 
Nelaon, America’s Foremoat Au- 
thority on Animals 


[27 Paintings of the Mammals of 
North America in Full Colors by 
Lowis Agassi Puertes 


o0 Reproductions of Anunal Tracks 
Drawn by Ernest Theompacn Seton 


A Seneca of Drawings of American 
Prehistoric Mammala by Charles 


R. Kinight 





32 Black and White Pictures from 
Unusual Photographs of American fi 
IC. ae LITTLE Lice HEAR, Tih & LIL Hh Shi 


Wild Life ; - 


Wild Animals ot North America 


Intimate Studies of the Big and Little Citizens of the Animal Kingdom 
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Flags of the World 


fiy Liruwenomt-(lommonder BYRON iwoCANDOLESS and GILBERT GHOSVESOR 
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OTOR TRUCKS 
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DENBY originate! 


many features ol 


motor-truck design 


which Denby per 


Shooting \. 
the Rapids 
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lormance has snee 
hin ‘nc [000 mule «of lakes, nerera, occl pails 

isToilicw de Dleergeosal Islanske, the easitione aleerccit wl ile mace standard. 

fF tha fr rida, theme Boarbinri an Salers cnt fidaintrenel, ayn 

colel Charter, with ghe Cietsittae ptiranle-woitbirgt shtiine of Sie 

Ayn tle Restore, ace! aloe penned! Saguenay Biers with jt 


; i i ied ii 
Gipmcaice (ire Tritits nme! Faerast ¥, lidiphes thar 


auras Denby Motor Truck 
A ae Faaltilaa) Service pissin | } Company 


F, terre, Adsrstant Trait Muverty, Canada Meazli | Detroit, Michigan 





Canada Steamship Lines i 





This name— 
/\merican 

Bankers | 
Association \' 


makes A.B.A.” Cheques 
recognized the worldover 
as the safest form of 
“travel money.” 

They are everywhere 
Lnown to be as food os 
gold, because they bear 
the approval of an Association composed of 17,006 of the strongest 4 
American banks. Hotels, railroed ‘and steamship companies and the a 
best merchants-accept A.BLA.” Cheques readily, and 50,000 banks cash 
them. Ideal fonds for persons going into service abroad, 

The oolf identification needed in the coohietiignatore of the owner dn ihe preannoe of the 
perern accepting on “ALBA.” Cheode, 





Get them al your bank, oF write Bankern Tru Comipan *. New York for bouklet and information 
of to where they mniy ten cttiainacl in our whetoltw. 


“A.B.A.” seks Cheques 


‘'Mention tho Geotraphic—It identifies you," 


Jimin 
=the World 





Tises the War Ships of Uncle S am and E Belisin 
Dreacdnoughts of War guarding the gateways of nations; ; destroyers 
vigilantly roaming the seas in quest of their hidden prey; ocean levia- 
thans that carry their passengers safely from shore to shore when peace 
reigns —these are guided in their activities by Waltham Chronometers. 


No greater faith was ever shown in the 
precision of a timepiece than when the war 
governments of the United States, England 
and Canada placed their orders at Waltham. 
Faith based on tests which proved the 


reliability and precision of the Waltham 
Chronometer. 


Waltham, the ony watch factory in the 

ai equipped to make Chronometers, is 

plying other imepieces. for war 

~~ "Deck c ocks, compan: wate hes, air- 

lane clocks, wrist watches, all made at 

alt Thy ans doing their bit 3 itl helping the 
Allies go ™ over the top’ "to victory. 





Visit the jeweler whose reputation stance 
panes for quality. Ask him to show you 
some of the Waltham models—for email 
the Rivemide. Hite isa watch you will b 
proud to give or to own. Moderate in karts 
and made in five sizes—three for men an 
two for women. 


The Riverside eymbolizes that lotty ideal of 
fine watchmaking which has led the horo- 
logical experts of the greatest nations to 
choose Waltham in preference fo any other 
watch made in America—in preference 
also to the hnest tmepieces of Switzerland 


England or France. 





THE WORLD'S WATCH OVER TIME 





*'Montion the Geographic—It ldentifies yo!" 





The Best past 3 in fhe 
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The Thrifty Shaving Stick 

When you buy a shaving stick see how much 
soup you are getting, and whether you can use 
all of it, 
The most economical form of shaving soap is 
the stick—we make Shaving Stick, Powder, and 
Cream, so we are in a position to give this 
dinnterested advice. 





The "Handy Grip" is the thrifty stick that gives o 
plentiful, softening lather, using up but littl: soap. 
No wuste in Coluate's—you can unscrew the lost 
Lalf inch and stick it on a new stick, as uatratec. 


Colgate & Co. New York 











The Soap unscrews~ 
you can use it all 
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